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drill rods which are automatically 
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Operating panel and controls 
grouped for easy access from the 
driller’s position. 

Sensitive control of bit pressures 
through a simple, dependable 
hydraulic system. 


Hydraulic retraction of drill and 
engine from the drilling position 
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power /weight ratio ; top quality 
materials used throughout. 
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flush pump. 


Associate Companies : 


CRAELIUS COMPANY, LIMITED 
he Swedish Diamond Rock Drilling Co., Stockholm 
The Crasius East African Drilling Co. Ltd., Nairobi 11, CLARGES STREET, LONDON, W.|I 


The Electrical Prospecting Co., Stockholm 
Societe Anonyme Craelius, Paris Telephone: Grosvenor 1378 9 








THE MINING MAGAZINE 





* ENGLISH ELEcTRIC”’ Mobile Mining Transformers with H.V. or 
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These sturdy units, specially designed for use in mines, are fitted 
with spoked wheels which are adjustable for rail gauge or clearance. 
Both switchgear and cooling tubes are protected by angle iron. 
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ENGLISH ELECTRIC 
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mining transformers 






THE ENGLISH ELECTRIC Company LimitepD, Marcont House, STRAND, LONDON, W.C.2 
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HIS year marks the centenary of that 
Ei well-known mining engineer’s tool the 
Banka drill, this platform drilling machine 
having first been introduced to the tinfields 
of Banka in the territory that is now known as 
Indonesia. Almost as well known as the drill 
is the company by which it was designed 
Werf Conrad, of Haarlem, Holland, and now 
called Conrad Stork. 


 geeartenro applied to the tin industry 

is epitomized in the first report of the 
International Tin Council, which appeared 
last month.! The report contains a statement 
on membership and on the re-allocation of 
the votes of both consuming and producing 
governments in that year and describes the 
change in the floor price from £640 to £730 
in March, 1957. Discussions on the proposed 
disposal of “‘ non-commerciai ”’ stocks of tin 
by Canada and the United Kingdom and the 
activities of the Buffer Stock up to June 30, 
1957, are also reviewed. A series of appendices 
give the audited accounts of the Buffer Stock, 
a summary of the provisions of the Inter- 
national Tin Agreement, the full rules of pro- 
cedure of the Council, and a list of the 
committees of the Council with their terms of 
reference. 


EFERENCE is made in the Personal 
column in this issue to the awards made 

by the Institution of Mining and Metallurgy 
announced earlier this month. It will be 
noted the Gold Medal is to be presented to 
Dr. John F. Thompson, chairman of the 
International Nickel Company of Canada, 
Ltd., ‘“‘in recognition of his distinguished 
services to metallurgical science, research, 
and practice, with special reference to the 
nickel industry.” Dr. Thompson, who 
graduated at Columbia University School of 
Mines with the B.S. degree in 1903 and the 
Ph.D. in 1906, began his long association with 
the International Nickel in that year as a 
metallurgist in the Orford works, investigat- 
ing the potentialities of monel, later being 
placed in charge of all research and technical 
activities on monel and malleable nickel and 
made head of all field and outside plant 
operations. In 1928 he became assistant to 
the President and joined the board in 1931, 
becoming Vice-President in 1932, Executive 


1 London: International Tin Council. Price 7s. 6d. 
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Vice-President in 1936, and President in 1949, 
In 1951 he was elected Chairman while con- 
tinuing as President but relinquished the 
Presidency in 1952. 





Diamond Industry in 1956 


In his review of ‘‘ The Diamond Industry 
in 1956-1957” recently published _ in 
Antwerp, M. Antoine Moyar! says. that 
production in the world in 1956 reached a 
record figure for the seventh year running. 
It is estimated, he says, at about 23,718,331 
carats—a 10-95% increase on the total for 
1955 (21,376,900 carats). At the same time 
he considers that 1957 will create yet another 
record, for that year’s output has_ been 
estimated already as about 25,900,000 carats 
The increased output of stones is mainly due, 
it is stated, to rises in production in the 
Belgian Congo, Ghana, and South-West 
Africa, to the fact that Sierra Leone has 
managed gradually to translate illegal activi- 
ties to authorized export, and to the rise in 
official exports from Liberia. The following 
figures reproduced from the book reviewed 
here show that 98-37%, of the total recorded 
diamond production in 1956 came _ from 
countries in Africa, 12,000 carats only coming 
from “ other countries.”’ It is interesting to 
note that the author considers the production 
of the U.S.S.R. is at present small and that 
in spite of the improved conditions Sierra 






Leone still suffers from illegal diamond 
winning. 
Country Output 
1957 
1956 (Estimated) 
carats carats 

Belgian Congo 14,010,455 15,646,000 
South Africa ‘ 2,585,728 2,578,000 
South-West Africa 988,653 996,000 
Gold Coast (Ghana) : : a 3,000,000 
Sierra Leone : 875,000 
Liberia 850,000 
Angola : 861,000 
Tanganyika 373,000 
French Equatorial Africa 110,000 
French West Africa 22(),000* 
Brazil ‘ 250,000 
Venezuela 90,000 
British Guiana : 29,000 
Other producing countries 12,000 
Totals 23,718,331 25,890,000 


* African diggings not included 


As the author observes it is remarkable that 
the diamond industry in most of the African 
countries continues to progress, with the 
exception of South Africa, where production 
decreased by 43,000 carats in the year under 


1 Vlaamo Economisch Verbond : Antwerp. 
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review, and Angola, where it was maintained 
but rose sharply in 1957. On the other hand, 
it is pointed out, production in Latin America 
has also declined, by 33°, in Venezuela 
(47,000 carats) and by 9° in British Guiana 
(3,500 carats). For Brazil the estimate is 
lower by 50,000 carats or 16-5%. During 
the year world demand “ for all categories of 
diamonds, rough gemstones as well as in- 
dustrial diamonds,’’ was very high. The 
shortage of raw material has persisted, 
particularly with regard to gemstones and 
crushing boart. 





Nuclear Blast 


Some details of a deep underground nuclear 
test carried out at a Nevada test site last 
September have recently been released by the 
United States Atomic Energy Commission. 
Described by the Commission as an attempt 
tocontain a full-scale explosion so as to avoid 
fallout the experiment has, it seems, been 
eminently successful and mining engineers 
may be tempted to ask whether or not they 
have here the explosive of the future. Using 
a bomb with a calculated yield of 1-7 kilo 
tons—that is, equivalent to 1,700 tons of 
conventional explosive—it has been esti- 
mated that the blast produced some 50,000 
tons of “‘ permeable broken rock ”’ in addition 
to 400,000 tons of “‘ crushed but relatively 
impermeable rock.”’ The Commission, indeed, 
has expressed the view that the large masses 
of broken rock obtained might provide a 
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means of breaking up ore-bodies either for 
removal or as a preliminary to leaching or, 
in oil strata, a means of freeing crude petro- 
leum trapped in non-porous formations. 
Reviewing the possibilities an American 
contemporary ! points out that the porous 
rock at the test site—a tufa—is hardly 
typical and that, in addition, details of 
costs and of the radioactive hazards are as 
yet unavailable. Any further test, it is 
suggested, might well be planned in such a 
manner that it will yield information “‘ applic- 
able to more typical conditions.”’ 

In planning the test the Atomic Energy 
Commission decided to use a_tunnelled 
volcanic mesa at the Northern edge of the 
Yucca Basin. One main tunnel and two sub- 
sidiary tunnels were driven by the con- 
tractors using pusher-leg rock-drills. The 
main tunnel which contained the nuclear 
device was 2,056 ft. long, having a diameter 
of 8 ft. It was designed with a hook at its end, 
so that the explosive force would seal off 
the non-curved portion of the tunnel nearest 
the explosion before gases and fission products 
could escape around the curve of the hook. 
The two smaller tunnels were 330 ft. and 
238 ft. in length respectively and were used 
for small-scale experimental explosions. In 
the final hook-shaped section the small 
explosive device was placed in a chamber 
about 900 ft. below the top of the mesa and 
800 ft. from its sides. 


1 Min. Engg., Apr., p. 441. 


Mucking Operations 
at the Nevada 
Tunnel. 


(Atlas Copco) 
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After a period. the mesa was drilled, the 
test showing that the large mass of broken 
ground was at about ground level. Still 
later horizontal drilling from the open end of 
the tunnel showed a maximum temperature 
of 190° F. as well as maximum radioactivity 
below the centre of blast. Before speculating 
too deeply as to the future of the method it will 
be as well perhaps to wait for information 
as to the speed with which such hazards are 
dissipated. The whole test provides, however, 
an intriguing insight into blast methods that 
may have tremendous possibilities. 


Institution Annual Dinner 


The annual dinner of the Institution of 
Mining and Metallurgy was held this year in 
Drapers’ Hall, Throgmorton Street, some 200 
members and their guests gathering in those 
gracious premises on May 5 to honour the 
function. The toast of the Institution was 
proposed on this occasion by the Rt. Hon. 
the Earl of Home, Secretary of State for 
Commonwealth Relations, who, after a brief 
reference to the importance of the primary 
producers in the affairs of so many parts of 
the Commonwealth, paid tribute to the part 
the mining engineer played in opening up the 
mineral resources of such countries. While, 
he said, there was in many countries a marked 
swing from primary to secondary industry, 
the demand for metals had so often provided 
the impetus to internal development and it 
was sad that in present world conditions the 
finances of those countries were feeling the 
effect of reduced demand. Lord Home said, 
however, that with changed times base metals 
would once again come into their own and, 
meanwhile, the manufacturers and the 
financial houses could do much to ensure 
adequate supplies of both the machinery 
necessary for mineral exploitation and the 
capital to further it. In reply Mr. G. Keith 
Allen, the president, expressed the apprecia- 
tion of the Institution of the fact that both 
Lord Home and Mr. A. Lennox-Boyd, 
Secretary of State for the Colonies, had found 
it possible to be present for the occasion, 
going on also to take note of the present 
slackening in demand for the base metals and 
of the possible effect of such a slackening on 
the careers of those graduate engineers 
entering the profession. He echoed the senti- 
ments of all that the new men, so expensively 
trained, might find in the industry the wel- 
come their potential usefulness to it so 
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thoroughly deserved. The industry must, 
Mr. Allen felt, take the long-term view and 
pay careful attention to their training for its 
own future needs. 

The toast of the guests was proposed 
felicitously by Mr. J. B. Dennison, president- 
elect, Sir Eric Harrison, High Commissioner 
for Australia, replying. Sir Eric spoke of the 
growth of the mining industry in the sub- 
continent and mentioned its vast potentiali- 
ties in glowing terms. The mining engineer, 
he said, had much to do in his country, which 
had such close ties with the United Kingdom. 


Coking Coal for Europe 


True coking coals are becoming scarcer in 
all countries and it has long been realized 
that the metallurgical industries, particularly 
of Europe, are likely to be the first to feel 
the pinch. In taking note of this matter a 
Utilization Working Party set up by the 
Economic Commission for Europe at the 
United Nations headquarters in Geneva has 
had time to reach preliminary conclusions 
as to the conservation methods which are 
desirable and these are reviewed in a report 
just available.1 This report is not without 
hope as to the future and its conclusions 
might well be reviewed here. 

Note is taken first of the great improve- 
ment over the past decade in coking methods 
and it is appreciated that in many countries 
methods both of preparing coking mixtures 
and of carbonization have already made it 
possible to widen substantially the range of 
coals which can be used for coking. It is 
recommended that all coking coal should be 
as far as possible reserved. Indeed, wherever 
possible it should only be used when blended 
with coals of inferior coking qualities. It is 
realized that what happens during carboniza- 
tion is still not fully known, but research in 
this field is proceeding in many countries 
and an exchange of experience between 
countries would, it is thought, expedite a 
very important work. In addition, the 
report says, there is need to seek every 
means of improving the energy output of all 
plants of every type and from that point of 
view, and with special reference to the coking 
industry, the recovery of sensible heat in 
coke discharged from the oven should not be 
neglected. 

1 Geneva: United Nations, ‘“ Rational Utiliza- 
tion of European Coal Availabilities for Carboniza- 
tion Purposes.’’ Price 5s. 6d. 
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MONTHLY REVIEW 


Introduction.—With the prospect of further 
labour trouble at the time of writing business 
confidence remains depressed, in spite of signs 
of increased confidence in the United States. 
Base-metal prices remain at about the same 
level they have occupied forthe past month 
or two. 

Transvaal.—The output of gold from the 
Rand and O.F.S. mines for March was 
1,304,956 oz., making with 36,330 oz. from 
outside properties a total of 1,431,286 oz. for 
the month. At March 31 last there were 
333,862 natives at work on the gold mines, 
as compared with 326,885 at the end of 
February. 

The operations of City DEEP in 1927 
resulted in a profit of £256,753, of the £955,923 
available £101,342 being required for divi- 
dends equal to 1s. a share. The 1,780,000 tons 
of ore milled in the year yielded 347,907 oz. 
of gold. In a circular last month shareholders 
were reminded of the formal notice given the 
Government in July, 1956, of the company’s 
intention to curtail operations and informed 
that it is now the intention to curtail opera- 
tions from June 1 next. Although the curtail- 
ment will result in a reduction in the tonnage 
of ore milled to about 110,000 tons per month 
it is expected that the balance of operations 
at the mine will be improved and profitability 
established on a safer level. 

In his annual statement to shareholders of 
RosE DEEP earlier this month the chairman, 
Mr. R. E. M. Blakeway, pointed out that in 
the current year monthly working profits 
have increased steadily. However, he said, 
the balance of operations is delicately 
adjusted and while it is hoped that it will be 
held for the remainder of the current year 
the exhaustion or loss of any one of the main 
sources of ore may render further operations 
unprofitable. 

The report of WESTERN REEFS EXPLORA- 
TION AND DEVELOPMENT for 1957 shows a 
surplus of £2,579,311 and {2,888,845 avail- 
able, of which dividends totalling 2s. 6d. a 
share require £875,000. In the year 319,341 
oz. of gold and 667,129 Ib. of uranium oxide 
Were recovered from the 1,440,500 tons of 
ore milled, the ore reserves at December 31 
last being given as 4,546,000 tons averaging 
i value 255 in.-dwt. in gold and 22-08 in.-lb. 
uranium. 

DAGGAFONTEIN MINES reports a profit of 
{5,041,902 for 1957, the accounts showing 
{5,446,119 available, of which dividends 


equal to 5s. 3d. a share require {1,837,500. 
The mill crushed 2,718,000 tons of ore in the 
year, the gold yield being 591,394 oz. and 
that of uranium oxide 600,201 lb. Reserves 
at December 31 are given as 10,246,500 tons 
averaging 5:36 dwt. in gold, of which 
4,134,000 tons on Kimberley Reef averaged 
6-22 dwt. in gold and 0-422 lb. of uranium 
a ton. 

The accounts of VAAL REEF EXPLORATION 
AND MINING for 1957 show a surplus of 
£3,234,386, of which £1,750,000 is required 
for dividends totalling 3s. 6d. a share. In the 
year 750,000 tons of ore was milled and 
333,313 oz. of gold and 500,072 Ib. of uranium 
oxide recovered. Ore reserves are given as 
1,813,000 tons averaging 397 in.-dwt. in gold 
and 37-26 in.-lb. in uranium. 

The operations of SouTH AFRICAN LAND 
AND EXPLORATION for 1957 resulted in a 
profit of £745,965, the accounts showing a 
total of {1,085,483 available, of which divi- 
dends equal to 3s. a share require £371,250. 
In the year 224,526 oz. of gold was recovered 
from 1,072,000 tons of ore milled. Ore 
reserves at the year end were estimated as 
3,643,100 tons averaging 5-64 dwt. in value. 

EAstT DAGGAFONTEIN MINES reports a profit 
of £433,167 for 1957, the accounts showing 
£679,750 for appropriation, of which divi- 
dends equal to is. 6d. a share require 
£279,750. The mill crushed 1,128,500 tons of 
ore in the period and recovered 186,972 oz. 
of gold. At December 31 the ore reserves 
were estimated at 4,686,000 tons averaging 
4-41 dwt. in value. 

Of the profit of £1,643,021 reported by 
West RAND CONSOLIDATED for 1957 divi- 
dends equal to 4s. 3d. on the ordinary shares 
required {1,204,167. In the year 1,254,509 Ib. 
of uranium oxide and 259,961 oz. of gold were 
recovered. Reserves in the uranium section 
are given as 3,502,000 tons averaging 0-8 dwt. 
in gold and 21 oz. in uranium per ton, while 
in the gold section they were 5,264,000 tons 
averaging 3-4 dwt. in gold. 

The report of East GEDULD MINEs for 
1957 shows a profit of £1,768,971 and 
{2,338,017 available, of which dividends 
equal to 4s. a stock unit require £1,800,000. 
The mill recovered 496,043 oz. of gold from 
the 1,592,000 tons of ore milled. The reserves 
are given as 9,300,000 tons assaying 6-0 dwt. 
in gold. 

GEDULD PROPRIETARY reports a profit of 
£972,948 for 1957, dividends equal to 12s. 9d. 
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a unit requiring £931,296. In the year the 
1,169,100 tons of ore milled yielded 181,320 oz. 
of gold. The ore reserves at December 31 
last were estimated to be 800,000 tons 
averaging 3-6 dwt. in value. 

The accounts of GROOTVLEI PROPRIETARY 
for 1957 show a profit of £1,348,162 and 
£1,334,529 required for dividends equal to 
2s. 6d. a stock unit. In the period 2,359,700 
tons of ore treated yielded 503,592 oz. of gold. 
The 14,000,000 tons of ore in the declared 
reserves average 4-5 dwt. in value. 

Crown MInEs reports a profit of £199,141 
for 1957, the accounts showing {1,385,348 
available, of which dividends equal to 2s. 3d. 
a share required £212,189. The year’s output 
of 417,066 oz. of gold was recovered from 
2,836,000 tons of ore crushed. The total ore 
reserves at December 31 last were estimated 
as 4,365,000 tons averaging 4-7 dwt. in value. 

The report of EAst RAND PROPRIETARY 
MInEs for 1957 shows a profit of £1,429,838, 
dividends equal to 4s. 6d. a share requiring 
£891,000. The mill treated 2,634,000 tons of 
ore in the year and recovered 673,664 oz. of 
gold. The total ore reserves at the end of 
1957 are given as 3,974,000 tons averaging 
6-9 dwt. in value. 

The operations of VLAKFONTEIN GOLD 
MINING in 1957 resulted in a profit of 
£1,060,881, dividends equal to 1s. 9d. a share 
requiring £525,000. The mill crushed 593,000 
tons of ore in the year and _ recovered 
211,812 oz. of gold. The reserves at Decem- 
ber 31 are given as 1,504,000 tons averaging 
8-3 dwt. in value. 

VOGELSTRUISBULT GOLD MINING reports a 
profit of {1,238,348 for 1957, the accounts 
showing £1,375,508 available, of which divi- 
dends equal to 2s. 6d. a share require 
£628,572. In the year the 1,185,000 tons of 
ore milled yielded 273,563 oz. of gold. The 
ore reserves at December 31 last were esti- 
mated as 2,885,000 tons averaging 5-4 dwt. 
in value. 

In the three months to March 31 last 
DoMINION REEFS (KLERKSDORP) treated 
126,700 tons of ore and recovered 125,364 Ib. 
of uranium oxide. Operations resulted in a 
working profit of £201,500. 

Inacircular to shareholders of KLERKSDORP 
CONSOLIDATED GOLDFIELDs issued on April 12 
they are informed that although a decision on 
the company’s application to become a pro- 
ducer of uranium has been repeatedly deferred 
development work on the Rhenosterhoek pro- 
perty has been continued in order to further 
prove the occurrence. Capital expenditure, 
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prospecting, and development work has in- 
volved expenditure of some £225,000, initial 
development and drilling having disclosed 
ore reserves of 1,648,800 tons of an average 
value of 1-59 lb. uranium oxide per ton, 
While negotiations with continental countries 
are continuing the board has reduced mine 
and administration expenditure to the mini- 
mum required to keep the property accessible 
for inspection and testing. 

In the three months. to March 31 last 
MESSINA (TRANSVAAL) DEVELOPMENT pro- 
duced 231,650 tons of ore containing 3,065 
tons of recoverable copper. 

The operations of ROoIBERG MINERALS 
DEVELOPMENT in the March quarter resulted 
in a profit of £26,607. In the period 305 long 
tons of tin concentrates was recovered. 

APEX MINEs reports a profit of £136,361 
for 1957, the accounts showing £256,875 
available, of which dividends _ required 
£114,746, equal to 60% on the ordinary 
shares. Sales of coal in the year totalled 
872,007 tons. 

The accounts of RAND MinEs, L1p., for 
1957 show a profit of £768,910 and £1,196,414 
available, of which dividends totalling 5s. 9d. 
a share require £723,411. 

With the recent dividend notice share- 
holders of the GENERAL MINING AND FINANCE 
CORPORATION were informed that subject to 
final audit the profit for 1957, after providing 
for taxation and after including {55,442 
arising from share-dealing, was £1,374,745, 
as compared with {£975,468 for 1956: 
£250,000 has been transferred to investment 
reserve and £185,668 utilized for writing 
down investments. 

Orange Free State.—At an extraordinary 
meeting of PRESIDENT BRAND GOLD MINING 
to be held on June 3 shareholders will be 
asked to pass a special resolution increasing 
the authorized capital of the company to 
{3,510,000 and to authorize that any new 
shares issued and fully paid shall stand con- 
verted into units of stock of each. 
Additional finance is required to sink a neW 
twin-shaft system (No. 3 shaft) sited approxi 
mately 5,000 ft. to the north-east of No. ! 
shaft. It is anticipated that such new shaft 
facilities will permit the attainment of @ 
milling rate for the mine of 140,000 tons per 
month. The increase in working profits 
consequent on the higher production rate will 
be of particular benefit in mitigating the 
impact of tax and lease payments when they 
fall due. A separate shaft system is to be 
sunk by PRESIDENT STEYN GOLD MINING 10 


ds. 
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serve the southern section of that company’s 
lease area. The proposals include a mutually 
advantageous exchange of ground between 
the President Brand and President Steyn in 
order to re-align the northern half of the 
common boundary between the properties to 
coincide as far as possible with the position 
of the Arrarat Fault system. 

The accounts of St. HELENA GOLD MINES 
for 1957 show a profit of {2,199,305 and 
{3,051,146 available, of which dividends 
equal to 1s. 7d. a share require £761,979. In 
the year 405,751 oz. of gold was recovered 
from 1,393,400 tons of ore milled. Ore 
reserves at December 31 last are given as 
3,250,000 tons averaging 6-1 dwt. in value. 

At the annual meeting of FREDDIES Con- 
SOLIDATED held in Johannesburg earlier this 
month the chairman, Mr. D. A. B. Watson, 
said that while it is expected that the rate of 
production will increase during the next few 
months the results of operations during that 
period will largely depend upon the grade of 
ore available for stoping. The future likeli- 
hood of maintaining stoping values at the 
required figure depends to a large extent upon 
the value of development sampled during the 
current year. 

Speaking at the extraordinary meeting of 
FREE STATE SAAIPLAAS GOLD MINING held 
in Johannesburg earlier this month the chair- 
man, Mr. J. M. M. Ewing, said that the work 
planned to be carried out with the funds to 
be obtained from the proposed issue of 
2,427,023 combined units at £2 per unit 
should, if no unexpected setback occurs, 
bring the mine to a position in which by far 
the greater part of the total estimated cost 
to bring the mine to production will have 
been met. The date of production visualized 
in the programme proposed by the technical 
advisers is one year earlier, he said, than that 
estimated at the time of formation of the 
company. The necessary resolutions were 
duly passed. 

South-West Africa.— At the annual meeting 
of the SourH West Arrica Co. held in 
London last month it was suggested that the 
future of the company lies in the discovery 
of new ore-bodies or substantial extensions of 
known ones. The exploration programme, 
after a rather slow start because of delays in 
the arrival of drills and their crews and in the 
Tecruitment of additional staff, is now in full 
swing, it was stated, but it was too early to 
draw any definite conclusions. Continuing 
exploration on a substantial scale for some 
time to come is expected. 
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Southern Rhodesia.—The accounts of the 
RHODESIAN CoRPORATION, LTb., for the year 
ended September 30 last show a profit of 


£163,779 and £201,023 available. Of this 
amount {31,527 is required for taxation and 
£62,150 for the interim dividend of 4d. a unit. 
After providing for other items a balance of 
£68,321 is carried forward. 

Northern Rhodesia.—RHODESIA BROKEN 
HiLL DEVELOPMENT reports a profit of 
£1,273,918 for 1957, of which dividends equal 
to 11d. per unit require £595,833. Production 
in the year totalled 15,000 tons of lead, 
29,500 tons of zinc, and 56 tons of cadmium. 
The total ore reserves at December 31 last 
were estimated as 4,387,100 tons, of which 
1,931,600 “‘ proved’’ tons averaged 30-7% 
zinc and 19-0% lead. 

In the nine months to March 31 last RoAN 
ANTELOPE COPPER MINES produced 60,215 
long tons of copper for an estimated profit 
of £1,443,000. In the same period MUFULIRA 
MINEs produced 69,396 tons and CHIBULUMA 
MINES 21,940 tons, for estimated profits of 
£2,782,000 and £711,000 respectively. 

At the annual general meeting of the 
RHODESIA-KATANGA Co. held earlier this 
month shareholders were informed that 
research carried out at the Battelle Memorial 
Institute had shown that controlled roasting 
of Kansanshi concentrates with high con- 
version of copper to acid soluble form and 
low iron solubility is feasible. The concept of 
including a proportion of the oxide ore in 
roaster feed to increase the utilization of 
sulphur for production of sulphuric acid 
equivalent has also yielded most encouraging 
results in preliminary tests. While optimum 
conditions have not yet been established they 
are being determined in a pilot reactor. This 
operation, it is stated, is proceeding smoothly 
on a continuous basis. 

Ghana.—AMALGAMATED BANKET AREAS 
reports a profit of £35,730 for the year to 
September 30 last and £197,008 available, 
of which after various allowances a credit 
balance of £35,730 is carried forward. In the 
year 697,531 tons of ore was milled and 
142,956 oz. of gold recovered. 

Nigeria.—Shareholders of NARAGUTA KAR- 
AMA AREAS and NARAGUTA EXTENDED AREAS 
have been informed that the negotiations with 
the Bisicut Trin Company have not resulted 
in an offer which the boards are prepared to 
recommend shareholders to accept and that 
the Bisichi company has now withdrawn its 
offer. The first-named company has also 
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given some details of a diamond-drilling pro- 
gramme carried out on the pegmatite deposit 
on Mining Lease No. 677, one of the com- 
pany’s mining titles at Wamba. The directors 
consider that the provision of plant for 
production of tin ore from the pegmatite 
deposit could clearly not currently be justified 
but say that from the point of view of the 
general tin-ore reserves on the company’s 
combined areas they consider prospective 
tonnages in such deposit are encouraging. 
The question of exploiting such deposit is to 
be considered as and when restriction is 
terminated. 

Australia.—With the recent dividend notice 
shareholders of BROKEN HILL SOUTH were 
informed that consequent upon the serious 
decline in the prices of metals the estimated 
result arising from production of the year 
ending June 30, 1958, from the mines at 
Broken Hill wi'l be a loss of £226,000. How- 
ever, when adjusted for outside mining opera- 
tions this figure will be reduced to a loss of 





DIVIDENDS DECLARED 
* Interim. + Final. 
(Less Tax unless otherwise stated.) 

Aluminium, Ltd.—Quarterly, 174 cents, payable 
June 5. 

* Ayer Hitam Tin Dredying.—3d., payable May 23. 

+British Tin Investment.—10°, payable Aug. 19. 

Broken Hill South.—Half-yearly, Ils. 6d. Aust., 
payable June 24. 

+Bulolo Gold Dredging.—25 cents, payable June. 

+Central Provinces Manganese Ore.—1s. Sd. and 
4d. bonus, free of tax, payable June 13. 

{Chicago-Gaika Development.—10°%, and 25°, 


bonus. 

+Consolidated Zine Corporation.—12}°.,, payable 
July 1. 

*De Beers Industrial Corporation.—1s., payable 
June 24. 


+General Mining and Finance Corporation.—3s., 
payable June 4. 

*Globe and Phoenix Gold Mining. 
May 3. 

*Gopeng Consolidated.—3d., payable May 30. 

International Nickel Co. of Canada.—Quarterly, 
65 cents, payable June 20. 

*Kinta Tin Mines.—6d., payable May 6. 

*Lake View and Star.—1s., payable June 6. 

*Malayan Tin Dredging.—4d., payable May 30. 

*Messina (Transvaal) Development Co.—2s. 6d., 
payable June 23. 

*Mount Isa Mines.—4}d. Aust., payable June 27. 

Mount Morgan.— Pref. 34°, payable June 30. 

+New Broken Hill Consolidated.—60°,, payable 

uly 1. 
; *New Witwatersrand Gold Exploration.—2}°,. 

North Broken Hill.—Half-yearly 2s. Aust., pay- 
able June 25. 

+Oceana Development Co.— 10°, payable May 29. 

+Premier (Transvaal) Diamond Mining.—12s. 6d., 
payable May 28. 


50°), payable 
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£215,000. This loss is offset by realizations 


during the year of metals produced in the 
preceding year of £335,000, but added to by 
expenditure during the year on mine explora- 
tion outside Broken Hill of £260,000; the 
overall result from mining and exploration 
being a net loss of £140,000. 

New Guinea.—BULOLO GOLD DREDGING in 
the nine months to February 28 last treated 
1,273,900 cu. yd. of ground and recovered 
20,524 oz. of gold. Only one dredge and the 
sluicing equipment were at work in the 
period. 

Union Corporation.—The report of the 
Union Corporation for 1957 shows a consoli- 
dated profit of £1,578,431 making with the 
sum brought in a total of (2,290,743. After 
making various allowances there was 
£1,852,986 available, of which £650,000 has 
been placed to reserve and £802,125 distri- 
buted as dividends equal to 3s. a share, 
leaving £400,861 to be carried forward. 


*Southern Malayan Tin Dredging.—4d., payable 
May 28. 

*Southerp Tronoh Tin Dredging.—6d., payable 
May 14. 

*Sungei Besi Mines.—7}d., payable May 21. 

*Tanganyika Concessions.— Is. 6d., payable 
July 11. 

*Tanjong Tin Dredging.—6d., payable May 6. 

+Tharsis Sulphur and Copper.—12}°%. 

Tweefontein Colliery.—3s. 6d., payable July 12. 

+Union Miniére du Haut-Katanga.—l'r. Belge 
1,500. 





METAL PRICES 
May 8. 
Aluminium, Antimony, and Nickel per long ton; 


Chromium per lb.; Platinum per standard oz.; 
Gold and Silver per fine oz.; Wolfram per unit. 


fs & 

Ailemnmarwn, (HOBIE)... <<sc.0.06 050 a 180 9 0 
Antimony (Eng. 99%)... .......2.24. 190 0 0 
Chromium (98%-99%)............. 7 2 
PRTGRIOR (ROMNEY 6, 5.9.5. 5.6. 6.00.0: 016s oe were 600 0 0 
Platinum (Refined) .. .....02...008 26 15 4 
MN dial neers en's a Are eee ares 6 
AGGIES EP at are ae ae ee a ee 12 9 7 
WUT IRD 6 Sh isid ae Kee deans - 

DI 33 oo Cg rie on ats 4 3 6 
Tin 
Topper | See Table, p. 304 
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Ayrton and Partners. Objects.—To deal in all 
types of non-ferrous metals, ores, minerals, and 
residues. Directors.—S. Ayrton, L. Lubett, and 


E. Lipmann. 
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Economic Geology 
of the 


Rare-Earth Elements ° 


E. Wm. Heinrich ” 


Introduction 


The rare-earth elements are notoriously 
misnamed, for, as has been often remarked, 
they are neither earths, but metals, nor are 
they rare—being considerably more abundant 
than many metals of widespread technical 
value. They form a relatively homogeneous 
group of elements related closely by their 
atomic and chemical properties, as well as 
by their mineralogical and geological charac- 
teristics. They include elements 57-71, 
lanthanum to lutecium (commonly called 
the lanthanide elements), to which yttrium 
(39) is added, and in some cases scandium (21) 
as well (Table 1). Commonly they are separa- 
ted into two sub-groups: The cerium group, 
which includes elements 57-62 (lanthanum to 
samarium), and the yttrium group, which 
takes in the heavier lanthanides, elements 
63-71 (europium to lutecium), together with 
yttrium (39). In some cases europium has 
been placed in the cerium group. 

The radioactive element promethium (61) 
has not been found with certainty in nature, 
although it has been reported several times. 
However, it has been formed in several ways 
in the laboratory—for example, by the 
neutron irradiation of neodymium. It is of no 
significance chemically as a rare-earth element. 
Of the other rare earths only the samarium 
isotope Sm!47 and the rare lutecium isotope 
Lu'’® are radioactive. 

The rare earths form a geochemically- 
telated group, which as a unit has been 
estimated to consist of 0-005°/, of the earth’s 
crust. Several rare earths are more abundant 
than such widely used metals as lead and 
cobalt; most are more abundant than 
silver, mercury, or selenium (Table 2). The 
lighter rare earths, particularly Y, La, Ce, 
and Nd, are the most abundant of the group ; 


‘Contribution from the Department of Miner- 
alogy, University of Michigan, No. 197. Investiga- 
tons supported by Research Grant No. 58, 


University of Michigan Memorial Phoenix Project. 
* Professor, Department of Mineralogy. 
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The present supply 


position is briefly 
reviewed in the light of a 


demand likely to grow. 











Pr, Sm, Gd, Dy, and Yb rank next ; the least 
abundant are Eu, Tb, Ho, Er, Tm, and Lu. 
The commercial use of rare earths stems 
from the invention of the incandescent gas 
mantle in the latter part of the 19th Century. 
Thorium, the significant element in the 
preparation of such mantles, occurs with the 
rare earths in monazite, which was at first 
the most widely-used ore mineral; the 
rare-earth elements were largely discarded 





Table 1 
Rare Earth Elements 
Atomic 

Name. Symbol. No. 
Yttrium. ‘ x . 39 
Lanthanum ; : La 57 
Cerium ‘ 4 5 Ce 58 ’ 
Praesodymium . e Pr 59 | Cerrum 
Neodymium : ; Nd 60 { sroup 
Promethium P . Pm 61 
Samarium . ‘ ‘ Sm 62 
Europium . : . Eu 63 
Gadolinium i ‘ Gd 64 
Terbium . : ’ Tb 65 
Dysprosium ‘ ‘ Dy 66 | + Yttrium 
Holmium . x r Ho 67 }= Yttrium 
Erbium. : ‘ Er 68 group 
Thulium . ; ‘ Tm 69 
Ytterbium . ; Yb 70 
Lutecium . Lu 71 

Table 2 


Abundance of Rare Earths in Igneous Rocks 


Rare Earths. Comparison 


Element. g./ton. Elements. 
Y 28 Element. g./ton. 
La 18 Co 23 
Ce 46 As 5 
Pr 6 Se 0-1 
Nd 24 Nb 24 
Pm Pb 16 
Sm 6 Ag 0-1 
Eu 1 Hg 0-5 
Gd 6 
Tb 1 
Dy 4 
Ho 1 
Er 2 
Tm 0-2 
Yb 3 
Lu 0-8 


(Data adapted from Rankama and Sahama, 1950.) 
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in the recovery of Th. Most of the monazite 
was secured from placer deposits, much of it 
from Brazil. However, some rarer minerals 
also were mined, as for example gadolinite, 
fergusonite, and cyrtolite at the Baringer 
Hill pegmatite, Llano County, Texas, which 
is now beneath the waters of a reservoir lake. 

Because the rare-earth elements were 
difficult to separate one from another, in 
many of their early uses they found applica- 
tion together as a sub-group or in a relatively 
impure form. In general cerium and 
cerium-group elements have found wider 
industrial application than yttrium and the 
heavier lanthanides, largely because they are 
more abundant and because of possible group 
uses. Some major industrial applications of 
the Ce elements are listed in Table 3. 

Because until recently the yttrium-group 
members have been unavailable for large 
scale use in pure form owing to separation 
difficulties, the elements of this subgroup 
have been largely neglected by commercial 
researchers. 


Table 3 
Some Major Industrial Applications of 
Cerium-Group Rare Earths 


25% 


20%, 


(1) Carbon arc electrode cores. 

(2) Misch metal and ferro-cerium for lighter 
flints, alloy steels, and rare earth-Zr- 
Mg alloys. 

(3) Glass and ceramics. 
(a) Glass decolourizing. 
(6) Glass and ceramic colouring. 
(c) Silica-free glass. 
(d) Photosensitive glass. 
(e) Ceramic opacifiers. 

(4) Polishing powders for lenses, mirrors, 
television picture tubes, gemstones, etc. 


30% 


Recent Developments 

The development by Frank H. Spedding, 
Adolf F. Voigt (Spedding and Voigt, 1951) ! 
and their associates at Iowa State College 
of a commercial ion-exchange process for 
complete and sharp fractionation of the 
rare earths in highly pure form has been the 
most important factor in increasing interest 
in these elements. Briefly the following steps 
are significant in this process : 


(1) Solution of the rare earths from the 
ore, usually with nitric acid. If acid-insoluble 
minerals such as euxenite or samarskite are 
to be used alkali fusion must precede acid 


solution. 


1 A list of references appears at the end of this 


article. 
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(2) Conversion of the rare 
oxalates ; ignition to oxides ; 
hydrochloric acid. 

(3) Charging of the chloride solution to an 
ion-exchange column packed with a synthetic 
cation exchange resin (sulphonated styrene. 
divinyl-benzene copolymer) which adsorbs 
the rare earths. Positive ions of the resin are 
exchanged for rare-earth ions, which are held 
by the resin, becoming concentrated near the 
top of the column. 

(4) Separation by elution of successive 
fractions of rare earths by means of a solution 
of the ammonium salt of ethylenediamine- 
tetracetic acid (EDTA). Ions of that rare. 
earth element which is least strongly bonded 
to the resin are removed first and are carried 
off in solution alone to emerge at the base of 
the column. Successive fractions consist of 
the next more strongly bonded element and 
so on. 

By this means products of high purity can 
be obtained up to 99-99%, pure. 

Methods for producing the individual 
metals are still largely in the experimental 
stage. Spedding and Daane (1954) have used 
metallic Ca to reduce some of the metals from 
their anhydrous chloride. By this means 
kilogramme quantities of high-purity La, Ce, 
Pr, and Nd have been prepared. Lanthanum 
obtained in this way has been employed to 
reduce oxides of some of the heavier rare- 
earth elements including Sm, Yb, and Eu (see 
Kremers, 1954). 

Much of the most recent interest in the 
heavier rare-earth elements stems from the 
fact that some have thermal neutron capture 
cross-sections that are either among the 
largest or smallest of all elements. Nuclear 
applications exist for both types of elements, 
either as moderator or shielding materials. 
Gadolinium, for example, has a_ capture 
cross-section of 42,000 barns for 0-025 ev 
neutrons. Some uses and potential uses of 
yttrium elements are listed in Table 4. 


earths to 
solution in 


Geochemistry and Mineralogy 
Because of their relatively large ionic 
radii rare-earth ions cannot participate i 
the structure of early-crystallizing silicate 
minerals from magmas, but are successively 
rejected and become enriched in late residual 
fractions. Thus they are concentrated i 


granites, syenites, feldspathoidal syenites, 
and particularly in their genetically related 
pegmatites and hydrothermal fractions. The 








Uses and 
Heavier | 
I 


(I) Nuel 
Co 


(II) Meta 
(1 
(2 


(III) Elee 
(i 


(2 


(IV) Cera 
el 
(2 
(3 
(4 
(V) Cats 
(VI) Cry 
ce 


(VII) Fille 


rare-eart] 
chemical 
ing as flu 
and for C 
to minor 
oxides o 
lates, tit 
separatio 
from the 
scandiun 
concentr. 
differenti 
the ceri 
enriched 
different: 
alkali sy 
province 
abundan 
serving 

cerlum € 
and syer 
elements 
PO, has 
phospho 
Ho, Er, 
tected— 
tion of 1 
phospho 
occur th 
01%, to 





1s to 
on in 


to an 
thetic 
yrene- 
dsorbs 
in are 
e held 
‘ar the 


‘essive 
lution 
umine- 
- Tare- 
onded 
arried 
vase of 
sist of 
it and 


ty can 


vidual 
nental 
e used 
s from 
means 
a, Ce 
vanum 
yed to 
r rare- 
Zu (see 


in the 
ym. the 
apture 
ig the 
Yuclear 
ments, 
terials. 
apture 
N25 ev 
uses of 


> jonic 
yate in 
silicate 
sssively 
esidual 
ited in 
yenites, 
related 
is. The 





MAY, 


Table 4 
Uses and Potential Uses of Yttrium and 
Heavier RE Elements (adapted largely from 
Klicker and Gammill, 1957) 


(I) Nucleonics 
Control rod materials—Sm, Eu, Gd, Dy, Er. 
(1) Dispersion of RE oxides in metallic 
matrix. 
(2) Metallic rods of RE- 
alloys. 
(3) Solutions of RE salts. 


(Il) Metallurgy 


(1) Alloys and cermets. 
(2) Deoxidation of Ti—Gd. 


steel] (or Ti) 


(III) Electronics 
(1) RE ferrite—synthetic garnets of Fe and 
¥, Ga, Ex. 
(2) Activators for phosphors in colour tele- 
vision picture tubes—Gd, Dy, Er. 
(IV) Ceramics and Refractories 
(1) Sintered oxides, cermets—Y. 
(2) Ceramic colouring agents—Eu. 
(3) Borides—Sm, Y, Gd, Yb. 
(4) Special glasses. 
(V) Catalysts—Y, Sm, Gd, Dy. 
(VI) Crystal activation Li-iodide scintillation 
counters—Eu. 


(VII) Fillers in Plastics. 


rare-earth elements have a marked geo- 
chemical affinity for F, PO,, and COg, appear- 
ing as fluorides, phosphates, and carbonates, 
and for Ca, Nb, Ta, and Ti, occurring as major 
to minor elements in many of the multiple 
oxides of these elements (niobates, tanta- 
lates, titanates). There is some natural 
separation of the yttrium-group elements 
from the cerium group in nature. Yttrium, 
scandium, and yttrium-earth metals are 
concentrated predominantly in pegmatitic 
differentiates from granitic magmas, whereas 
the cerium-earth metals tend to become 
enriched in pegmatitic and hydrothermal 
differentiates from nepheline syenitic or 
alkali syenitic magmas. However, granitic 
provinces may also contain cerium in 
abundance, particularly in monazite, thus 
serving as sources for both yttrium and 
cerium elements, whereas nepheline syenitic 
and syenitic provinces yield primarily cerium 
elements. The affinity of these elements for 
PO, has led to a search for them in marine 
phosphorites, in which La, Nd, Sm, Gd, Dy, 
Ho, Er, Tm, Yb, Lu, and Y have been de- 
tected—e.g., the Permian Phosphoria forma- 
tion of the western United States. In most 
phosphorite samples in which these elements 
occur their concentrations are of the orders 
01%, to 00-01%, or 0-01% to 0-001%. Ina very 
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Table 5 


Examples of Minerals that contain Cerium 


(Economic or 


Fluorides. 
Yttrocerite 
Fluocerite . 

Carbonates. 
Ancylite 
Bastnaesite 
Cordylite 
Lanthanite 
Parisite 
Roentgenite 
Synchisite 
Burbankite 
Calkinsite . 
Sahamalite 

Phosphates 
Monazite 
Apatite 
Churchite . 
Rhabdophane 
Florencite . 

Oxides 
Uraninite-thoria- 

nite 
Cerianite 

Multiple Oxides 

Perovskite (var. 
loparite) 

Pyrocklore . 

Fergusonite- 
formanite 


Samarskite- 


yttrotantalite . 


Euxenite- 
polycrase 


Eschynite . 
Davidite 


Silicates 
Allanite 


Chevkinite 

Sphene 

Thorite and 
thorogummite 

Beckelite 

Cappelenite 


Caryocerite 
Cenosite 
Cerite 
Chinglusuite 
Hellandite 


Johnstrupite 


Lessingite . 
Lovozerite. 


potentially 
in italics) 


Earths 


economic sources are 


(Ca, Ce, Y)F,_5 
CeF, 


Ce, (Sr, Ca),(CO,) (OH) 4.3H,O 
CeFCO, 

(Ce),Ba(CO,),F; 

Ce,(CO ),.8H,O 
Ce,Ca(COs,)3F > 

Ce,Ca,(CO,) ,F2 

CeCa(CO,).F, 

(Na, Ca, Sr, Ba, Ce) ¢(COs) ; 
Ce,(CO,)3.4H,O 

(Mg, Fe)?Ce,(COs) , 


(Ce, Y)PO, 

(Ca, Ce), [(P, Si)O,},(O, F) 
(Ce, Ca)PO,.2H,O 

(Ce, Y)PO,.H,O 
CeA1,(PO,).(OH) 


(U, Th, Ce)O, 
(Ce, Th)O, (app. very rare) 


(Ca, Na, Ce)(Nb, Ti)O, 
(Na, Ca, Ce),Nb,O,F 


(Y, Ce, U, Th, Ca)(Nb, Ta, Ti) 
O 

(Y, Ce, U, Ca)(Nb, Ta, Ti),O. 

(Y,. Ga, Ce, U 
Ti),0, 

(Ce, Ca Fe?)(Ti, Nb),O, 

(Fe?,Ce, U, Th, Zr) (Ti, Fe*),(O, 
OH), 


, Th)(Nb, Ta, 


(Ca, Ce, Th),(Al, Fe, Mn, 
Mg),(SiO,),OH 
(Fe2, Ca)Ce,(Si, Ti),O, 


(Ca, Ce, Y)TiSiO, 


(Th, Ce)SiO, 

Ca,(Y, La, Ce) ,Si,0,, (?) 

Ba(Y, Ce, La) ,.B,(Si04),0,, 
(OH), 

A boro-silicate of Ca, rare 
earths, Ta, and Th with OH 
and F. 

Ca,(Ce, Y),Si,0,,CO;.H,O 

CaCe,Si,O,, (?) 

Na,Mn,Ti,Si,,O,,-9H,O (?) 

Ca,(Ce, Y, Fe, Mn, Al) Si,O;, 
(?) 

A fluo-silicate of Na, 
rare earths, and Zr. 

Ca,Ce,$i,0,,(OH). (?) 

(Na, K),(Mn, Ca)ZrSi,O,¢.3H, 
O (?) 


Ca, Ti, 





268 THE 
Melanocerite . A boro-silicate of Ca, rare 
sarths, and Ta with OH 


and F (like caryocerite). 


Mosandrite NaCa,Ce,(Ti, Zr),Si;0,,(OH, 
F); 

Rinkite Near (Na, Ca),.(Ce, Ti) ;Sig(O, 
F) 36 

Rinkolite (Ca, Na),,C e,(Si, Ti),,Oe,(F, 

| H), 

Steenstrupine A hydrous and fluorine-bear- 
ing phospho-silicate of Ce, 
La, Ca, Na, Mn, Fe’, and 
Th with minor Nb, Be, Al, 
and traces of Pb, Mg, and 
Ix. 

Stillwellite. (Ce, Ca) BSiO, 

Térnebohmite Cc 2.8i,0, OH 

Tritomite . . A fluorine-bearing boro-sili- 
cate of Ca, rare earths, and 
‘TR. 

Table 6 


Examples of Minerals that contain 
Yttrium-Earth Elements 


{Economic or 


potentially economic sources are 
in ttalics) 

Fluorides. 

Yitrofluorite (Ca, Y)F._; 
Carbonates. 

Tengerite . CaY,(CO,) 4(OH)3.3H,O 

Doverite YFCO,:CaCo, 
Phosphates. 

Xenotime : ARG, 

Weinschenkite . (Y EE) POg .2H,O 

Apatite (Ca, Y),(PO,),(0,F) 


Multiple Oxides. 


Microlite (Na, Ca, Y),Ta,0O,(O, OH, F) 
Fergusonite- 
formanite . (Y, Ce, U, Th, Ca)(Nb, Ta, Ti) 
O, 
Samarskite- 


yttrotantalite. (Y, Ce, l 
Euxenite- 


Ca)(Nb, Ta, Ti),O, 


polycrase . i(¥Ca, Ce, U,. Tha)QNb, Ta, 
Ti),O, 
Brannerite » (UD, Ca, Fe*, Y, Th),(Ti, Si) 
5sOr6 (?) 
Priorite . . (¥, Ca, Fe*)(Ti, Nb),O, 


Silicates. 


Gadolinite Be, Fe Y,Si,0, 


Thalenite . Y,Si,0, 
Thortveitite (Se, Y).Si,O, 
Yttrialite . . ((Y, Pe Sio, 


Zircon (Zr, Th, Y, Ce)SiO, 
few cases, Y, Tm, and Gd have been detected 
in concentrations of the range 0-1°% to 1%. 
Cerium-group elements appear in many 
more different minerals than do yttrium- 
group elements. The number of cerium- 
bearing minerals is considerably augmented 
by the numerous but rare cerium-bearing 
silicates, a group of minerals in which yttrium 
is poorly represented. Examples of cerium- 
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bearing minerals are listed in Table 5 and of 
yttrium-bearing minerals in Table 6. Trace 
to minor amounts of yttrium elements also 
occur in some varieties of such relatively 
common minerals as fluorite, the potash 
feldspars, garnet, apatite, and sphene. 

Although the number of cerium minerals 
is relatively great only a few are of economic 
or potential economic importance :— 

(1) Monazite 

(2) Pyrochlore, euxenite ; 
production of Nb. 

(3) Thorite, thorogummite ; 
to production of Th. 

(4) Bastnaesite. 


by-product to 


by-product 


Similarly, despite numerous examples of 
minerals rich in Y earths, only a few appear 
to be of commercial or of potential com- 
mercial significance. They fall into the 
following main categories :— 


(1) Yttrium-rich minerals that are acid 
leachable : gadolinite, xenotime. 

(2) Complex oxide minerals of Y, Ce, Ca, 
Fe, U, Th, Nb, Ta, and Ti, which ar 
generally highly refractory and would serve 
primarily as sources of Nb and Ta or of U 
with by-product Th, Y, and Ce: euxenite, 
fergusonite, pyrochlore, brannerite, etc. 

(3) Cerium ore minerals that also contain 
small but recoverable amounts of yttrium 
elements: monazite. Basnaesite, an impor 
tant cerium ore mineral, usually has only 
minor to trace amounts of yttrium-group 
elements. 

(4) Zirconium ore minerals that contain 
minor yttrium-group elements : zircon. 


Geology 

General 

The state of knowledge of the geology of 
the rare-earth elements is presently at 
approximately the same level as was that 
on the geology of uranium about ten yeas 
ago. A wide variety of rare-earth deposits 
has been found in the last several years, 
occurring in geological environments in which 
their presence had previously been unsus 
pected. Many of these discoveries have come 
as the result of intensive prospecting for 
radioactive elements, but several have re 
sulted from a direct search for the rare-earth 
elements themselves. It now appears that 


appreciable concentrations of both cerium 
and yttrium elements can occur in almost 
every major category of mineral deposits, 
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Mineralogical-Structural Types of Rare-Earth Pegmatites 


lithium-tantalum phase. 


Complex type with a fluorine 
phase. 
Zoned pegmatites with allanite. 


Yttrofluorite, 


Allanite. 


ranging in origin from high-temperature 
magmatic to supergene, and doubtless the 
number of different types of occurrences will 
be greatly expanded as the search continues. 


Syngenetic Concentrations in Igneous Rocks 


Low-grade concentrations of cerium- 
bearing minerals have been found in some 
intrusive masses of alkalic rocks, particularly 
syenites and nepheline syenites. Although 
the rare-earth minerals usually are concen- 
trated in the pegmatitic fractions, in a few 
districts the minerals also occur as relatively 
abundant accessory constituents of the 
normal rock. This type of deposit is exempli- 
hed by certain phases of the albite-riebeckite 
granite from the Kaffo Valley, the Darowa 
district, the Kigom Hills, the Teria district, 
and the Shere Hills in Nigeria, which contain 
accessory pyrochlore, together with zircon, 
thorite, astrophyllite, topaz, cryolite, and 


thomsenolite. Eluvial concentrations of the 
strongly radioactive pyrochlore are of 
economic significance for niobium and 


potentially for by-product cerium, uranium, 
and thorium. In the Kaffo Valley a 195-acre 
deposit averages 0-26°/, Nb,O, (Beer, 1951). 
Similar occurrences are in the French Sudan, 
m southern Norway, and in the Ilmen 
Mountains of the U.S.S.R. 

Placer deposits of Bear Valley, Idaho, 
contain 1 lb. to 3 lb. per cubic yard of euxe- 
nite with some monazite and columbite. The 
deposits lie in the interior of the Idaho 
batholith, in whose rocks accessory euxenite 
has been found at several widely scattered 
localities. The weathered tonalite of the 
batholith may contain from a trace to 


0-05 Ib. euxenite per cubic yard, but the 
grade is highly variable over short distances 
and relatively rich concentrations are segre- 
gated within a few square feet (Mackin and 





fluocerite, 
monazite, thorite, gadolinite. 


. also 


Type. Rare-Earth Minerals. Example. 

Zoned or complex, with com- Monazite, cyrtolite, metamict al- Eveland_§ district, southern 
plex oxide minerals and lanite, gadolinite, euxenite, samar- Norway. Aquarius Range, 
minor silicates and _ phos- shite, fergusonite, polycrase, yttro- Arizona. 
phates. tantalite ; less common xenotime, 

sphene, thorite, uraninite. 
Complex pegmatites with a Microlite ; euxenite, monazite. Sao Jodo del Rei district, 


Minas Gerais, Brazil. 
Brown Derby, Gunnison Co., 
Colorado. 
South Platte 

rado. 
Bivens Creek, Sheridan, 
Montana. 


xenotime, district, Colo- 


Schmidt, 1955). These deposits are not 
mineable until they have undergone natural 
placer concentration. 


Pegmatites 

Although a great variety of pegmatites in 
numerous districts all over the world contain 
rare-earth minerals most of them can serve 
only as sources of specimen material. The 
major mineralogical-structural types that 
contain concentrations of rare-earth minerals 
are listed in Table 7. 

Occasionally in a few districts modest 
amounts of complex oxide minerals have 
been obtained by-product to mining feldspar, 
mica, or beryl. Gadolinite, for example, has 
been a by-product of pegmatite mining in 
southern Norway for many years and in 
Madagascar of the order of several hundred 
tons of complex oxide minerals was produced 
over a long period prior to World War II. 
Possibly the mining of unzoned pegmatites 
in the Haliburton-Bancroft area of Ontario 
may yield some rare earths as by-products 
from uraninite. 

Pegmatites in Douglas and Teller Coun- 
ties, Colorado, which have been mined for 
feldspar, are now known to contain small 
concentrations of fluorite rich in minute 
inclusions of xenotime. High-grade ore, of 
the order of 50 tons to 100 tons, that has been 
obtained from some of the deposits, largely 
from dumps, has yielded concentrates con- 
taining about 50°, of the oxides of the 
yttrium sub-group. 

Syenitic and nepheline syenitic pegmatites 
contain rare-earth element minerals, 
particularly silicates of cerium (Table 5). 
Classic examples of this type of deposit are 
the pegmatites of the Langesundfjord area 
of southern Norway, those of southern 
Greenland, and those of the Khibina and 
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associated plutons of the Kola Peninsula, 
U.S.S.R. None appear to be of commercial 
significance. However, the Khibina in- 
trusive complex contains large sheet-like 
lenses of apatite-nepheline rock. At 
Kukisvumchor the lens is approximately 
4 km. long and ranges in thickness from 
150 m. to 200 m., containing an estimated 
ore reserve of 2,000,000 tons (Hurlbut, 1938), 
with apatite that contains 0-68°, to 1-23, 
combined rare-earth oxides. 


Migmatite Deposits 


Deposits of rare-earth minerals have been 
found in high-grade regional metamorphic 
rocks that have been thoroughly injected 
or migmatized. The resulting hybrid, con- 
sisting of pegmatitic bands, granitic stringers, 
and recrystallized biotitic schists and gneis- 
ses, contain local concentrations of either 
fine-grained monazite or xenotime. In the 
Beaverlodge area of Saskatchewan migma- 
tite bands in Tazin group gneisses contain 
monazite, which locally makes up as much 
as 25°, of narrow biotite-rich segregations. 
The lenses also contain uraninite, thorite, 
cryolite, sphene, and molybdenite (Robinson, 
1955). Somewhat similar deposits have been 
described by Davidson (1956) from southern 
India, where medium-grained biotite schists 
marginal to a pegmatitic injection zone 
contain monazite concentrations. 

The Idaho Springs formation near Black 
Hawk, Gilpin County, Colorado, is migma- 
tized sillimanite-biotite schist and gneiss 
containing pegmatitic stringers and pods. 
Monazite and xenotime are concentrated in 
the coarse biotite-rich phases of the hybrid. 


Carbonatites 

Carbonatites are carbonate-silicate rocks 
of magmatic affiliation containing mainly 
calcite, less commonly other carbonates, 
with lesser amounts of a variety of silicates, 
oxides, and other minerals. Once regarded 
as relatively rare, within the last several years 
they have been found in a great many new 
occurrences, particularly in East Africa and 
in Brazil, and have become large-scale 
potential sources of niobium, together with 
by-product cerium and thorium. In some 
cases they may also be mined for apatite, 
magnetite, barite, and vermiculite. At 
present several of the East African deposits 
are being prepared for production and the 
first described carbonatite at Fen, Norway, 
is already being mined. Carbonatites are 
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genetically related to intrusive complexes 
of alkalic or subsilicic rocks, many of which 
form the lower roots of some explosive-type 
volcanoes (see e.g. Pecora, 1956). Carbonatite 
masses are usually small (several miles across 
or less) and tend to occur near the centre of 
the arcuate complexes. They are charac- 
terized geochemically by relatively high 
concentrations of phosphorous, chlorine, 
fluorine, titanium, zirconium, — sulphur, 
barium, strontium, niobium, and cerium, 
Although their mineralogy is highly variable 
pyrochlore and monazite are the two chief 
cerium minerals. In addition, perovskite, 
allanite, and cerite have been reported 
together with a number of rare-earth carbon- 
ates, especially bastnaesite. 

In the United States carbonatites are 
known at Magnet Cove, Arkansas, at Iron 
Hill, Gunnison County, Colorado, and at 
Mountain Pass, San Bernardino County, 
California. At Iron Hill, Colorado, the 
mineralization, which consists primarily of 
thorite and thorogummite with lesser amounts 
of monazite, is only weakly represented in 
the carbonatite itself. Most of the deposits 
are carbonate veins and mineralized shear 
zones occurring outside of the stock (Olson 
and Wallace, 1956). 

At Mountain Pass, California, a carbona- 
tite mass 700 ft. by 2,400 ft. in plan and 
numerous carbonate veins occur in Pre- 
cambrian rocks associated with potash 
granite, syenite, and shonkinite. The average 
composition of the carbonate rock is esti- 
mated to be (Olson et al., 1954) carbonates 
60°,,, barite 20°, rare-earth fluocarbonates 
10°,,, quartz and other silicates 10°. Bast- 
naesite is the chief rare-earth mineral, form- 
ing from 5% to as much as 60°, of the car- 
bonatite. The Sulphide Queen body probably 
represents the world’s greatest concentration 
of cerium metals. Inferred reserves for the 
district exceed 25,000,000 tons of ore with 
5°, to 10°, rare-earth oxides. The potential 
reserve may exceed 100,000,000 tons con- 
taining more than 10,000,000,000 Ib. of 
rare-earth oxides. Cerium is the prepon- 
derant rare earth; lanthanum and _ neo- 
dymium are next in abundance ;__praeso- 
dymium and samarium are less abundant. 
Another carbonatite of great potential is 
that at Araxd, Minas Gerais, Brazil, with 
reserves of pyrochlore-bearing _ eluvial 
material that exceed 3 million tons. 

Deposits closely allied to carbonatites are 
the pyrochlore-bearing carbonate bodies neat 
Oka, Quebec, on and near the Manitou 
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Islands, Lake Nipissing, Ontario (Rowe, 
1954, 1955), and in the Ice River com- 
plex in the southern part of Yoho National 
Park, British Columbia. 


Pyrometasomatic Deposits 

A variety of pyrometasomatic deposits are 
now known to contain rare earths in con- 
siderable concentration :— 

(1) The thorianite-uraninite deposits of 
the Bancroft area, Ontario, which are radio- 
active zones in marbles or amphibolites near 
the contacts of granitic or syenitic intrusives 
(Satterly and Hewitt, 1955; Robinson, 
1955). 

(2) Contact allanite deposits, as exempli- 
fed by the Mary Kathleen deposit of 
Queensland, Australia, in which allanite 
containing disseminated pitchblende occurs 
in garnet-diopside-apatite skarn. Other 
rare-earth minerals are stillwellite, caryo- 
cerite, and rinkite (Matheson and Searl, 
1956). 

(3) Monazite skarns: in Beltian rocks in 
northern Lemhi County, Idaho (Abbott, 
1954). 

(4) Radioactive magnetite deposits. 


This last category is the most important 
and includes such classic occurrences as 
those at Bastnas and Norberg, Sweden. At 
Bastnis the cerite, allanite, and bastnaesite 
occur in an actinolite-rich skarn associated 
with quartz-hematite ores. At Norberg 
cerite and allanite occur in magnetite ore. 
In the United States this type is represented 
by the Scrub Oaks hematite deposit at Dover, 
New Jersey, where the new mineral doverite 
occurs with bastnaesite and xenotime (Klemic 
et al., 1957). At Mineville, New York, rare- 
earth-bearing apatite occurs in magnetite 
ores which also contain monazite and 
bastnaesite (McKeown and Klemic, 1956). 


High- and Intermediate-Temperature Veins 

Cerium-bearing minerals, chiefly monazite 
and thorite, are widely distributed in a 
variety of hydrothermal deposits, tradi- 
tionally classified as hypothermal or meso- 
thermal. Some examples include :— 

(1) The Hazelton, British Columbia, 
molybdenite-uraninite veins that also carry 
monazite and allanite. 

(2) Cassiterite veins and replacement de- 
posits of Llallagua, Bolivia, generally classi- 
fied as xenothermal and locally containing 
monazite that is nearly thorium-free. 
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(3) The famous uraninite deposit of Shinko- 
lobwe, Belgian Congo, also contains con- 
siderable monazite, together with cobalt and 
nickel sulphides and selenides. 

(4) The unique monazite vein at Steen- 
kampskraal, 50 miles north of Van Rhynsdorp 
in the north-western part of Cape Province. 

(5) The thorite-copper sulphide veins of 
Lemhi Pass in the Bitter Root Mountains 
between Idaho and Montana. 

(6) The extraordinary radioactive zircon- 
baddeleyite deposits (“caldasite’’) of the 
Pogos de Caldas region, Minas Gerais, 
Brazil. 

The Steenkampskraal deposit, which is 
presently one of the world’s chief sources of 
monazite, was found in 1950. The vein, up 
to six feet thick, contains from 20°, to 75%, 
monazite together with variable amounts 
of quartz, feldspar, apatite, sericite, and 
Cu and Fe sulphides. 


Low-Temperature Veins 

The thorite-bearing veins and shear zones 
of the Wet Mountains, Fremont County, 
Colorado, are characterized by a gangue of 
hematite, barite, quartz, and feldspar (Hein- 
rich, 1958). Many hundreds of veins occur 
in the district and a limited production 
of thorium with possible by-product rare- 
earth elements is planned from several of 
the higher-grade deposits. Other possible 
examples are the rare-earth bearing Fe-Mn 
veins in the Bear Lodge Mountains of 
Wyoming, in which the identity of rare- 
earth mineral has not been reported. Some 
Alpine “ cleft’? veins of Switzerland also 
contain monazite and xenotime. Some 
of the fluorite veins and replacement bodies 
of the Gallinas Mountains, New Mexico, 
contain bastnaesite with barite, quartz, 
and iron oxide minerals (Glass and Smalley, 
1945). Although formed within a contact 
aureole the mineral assemblage is of a low- 
temperature hydrothermal type. 


Deposits of Indeterminate Origin 

The brannerite-uraninite ore of the Blind 
River district, whose origin is in considerable 
dispute, contains recoverable rare-earth 
elements, especially yttrium in significant 
amounts, and Er, Gd, Nd, Ce, Sm, Dy, and La 
also have been detected. The district may 
eventually serve as a major source of the 
elements of the yttrium sub-group—by- 
product to uranium production. 

Of probable high-temperature hydro- 
thermal origin are certain peculiar carbonatic 
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veins, examples of which occur in Montana 
in the Bearpaw Mountains and in Ravalli 
County. The former contain the rare-earth 
carbonates burbankite, calkinsite, ancylite, 
and lanthanite (Pecora and Kerr, 1953). 
The latter are characterized by monazite 
and ancylite associated with columbite. 
Hogarth (1957) has described somewhat 
similar feldspar-carbonate-apatite veins at 
Nisikatch Lake, Saskatchewan, in which 
apatite is the rare-earth mineral. Radio- 
active carbonate-hematite veins near Salmon 
Bay at the northern end of Prince of Wales 
Island, south-eastern Alaska, contain parisite 
(Bates and Wedow, 1953). 


Placer Deposits 

Placer deposits of monazite, which at one 
time constituted the world’s principal source 
of this mineral, are exceedingly widespread 
and form the largest reserve of thorium and 
cerium elements. Genetically four types of 
placers have been recognized: Alluvial, 
littoral, consolidated, and metamorphosed. 
Of these, the beach placers are by far the 
largest and the most important, particularly 
important groups of deposits occurring on the 
Carolina—east Florida coast, the coast of 
Brazil, and the south-west coast of Travan- 
core, India. In Florida monazite is a by- 
product in the production of ilmenite and 
rutile. | Xenotime-rich placers have been 
worked recently near Aiken, South Carolina. 

Alluvial placers of ‘‘ radioactive blacks,” 
particularly euxenite, thorite, and brannerite, 
and of monazite are widespread in southern 
Idaho and until two years ago furnished 
most of the United States monazite. Their 
position is now subordinate to the South 
African vein deposits. 


Summary 

The examples selected above will serve to 
illustrate the geological ubiquity of the rare- 
earth elements and to define the major types 
of deposits in which they are represented. 
Of the groups examples of the following 
have been, are, or very likely will be of 
economic importance, either for the rare- 
earth elements directly or as major by- 
products (Table 8). 


Conclusions 
There is little doubt that the utilization 
of rare-earth elements has only begun and 
that the demand for them will continue to 
increase as new applications are discovered 
through continuing research in metallurgy, 
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Table 8 
Chief By- 

Type. Product. pvroduct, 
Migmatite deposits . . ‘ Ce 
Carbonatite (pyrochlore type) . Nb Ce 
Carbonatite (bastnaesite type) . Ce 
Contact magnetite deposits . Fe Y, Ce 
Monazite-sulphide vein. : Ce 
Thorite veins . : , ; Th Ce 
Fluorite-bastnaesite deposits. Ce F 
Blind River brannerite . - U Th, Y 
Beach placer . ; : . Ti Ce, Y 
Alluvial placer “ , ° Au Ce 


ceramics, nucleonics, electronics, and other 
fields. Presently the supply of cerium ore 
is more than adequate, with the bulk coming 
from the Steenkampskraal (monazite) and 
Mountain Pass (bastnaesite) deposits. Large 
amounts also are readily available in monazite 
beach and river placers and large by-product 
amounts may eventually reach the market 
as pyrochlore from carbonatites is exploited 
for niobium. This is not to say that high- 
grade, large-tonnage monazite deposits are 
to be ignored, for witness the rapidity in 
which placer-sources were supplanted by the 
South African vein deposits. A _ future 
increase in the demand for thorium also 
will increase greatly the supply of the 
cerium rare-earths. 

The supply outlook for yttrium and the 
heavier rare-earths is less clearly defined. 
Presumably as the demand increases larger 
amounts may quickly become available 
from either accumulated residues from 
monazite from which cerium earths have 
been removed or from residues from bran- 
nerite ores. However, yttrium-rich deposits 
comparable to those known for cerium remain 
to be discovered. 


Suggestions to Prospectors 


(1) Most rare-earth ores are somewhat 
radioactive, largely owing to the co-presence 
of Th, to a lesser extent to U. Some are but 
very weakly or not at all radioactive. 

(2) Although few of the rare-earth 
minerals themselves fluoresce, associated 
species such as fluorite, feldspar, and zircon 
may fluoresce particularly in shades of red 
or green owing to their rare-earth contents. 
Xenotime may show orange-yellow fluores- 
cence. Monazite appears emerald green under 
the unfiltered radiation of a mercury-vapour 
lamp (Murata and Bastron, 1956). 

(3) The leaves of hickory trees concentrate 
rare-earth elements to an _ extraordinary 








degree anc 
indicators 
(4) Rar 
of the ceri 
geochemic 
Sr, Nb, T 
(5) Rar 
confined + 
deposits | 
vironment 
are associ 
(6) Ana 
rare-earth 
reliably | 
methods. 
the mere 
percentag 
determine 
(7) The 
knowledg« 
that man 
uncommo 
services « 
advanced 
to an un 
the ore. 


ABBOTT, 
calcareous 
Idaho Bur. 

BaTEs, 
Preliminary 
mineral oc 
Cire., 202. 

BEER, K 
the riebecl 
Great Brita 

Buck, K 
graphy of 
United Stat 
Bull., 1019- 

DavIpso: 
of thorium. 

Gass, J. 
Nasite. 4 

GoLpscu 
Geochemisc 
Ill, Rént 
iber die \ 
Mineralien. 
No. 5. 

HEINRICH 
Mineralogy 
McGraw-Hi 

Hocart 
veins of Ni 
Mineval., 6 


Hur_But 
observation 
XVII Inte 
Mineral., 2: 


4 





uct. 


Ce 


her 
ore 
ing 
ind 
Tge 
zite 
uct 
ket 
ted 
gh- 
are 
in 
the 
ure 
also 
the 


the 
ned. 
rger 
able 
rom 
lave 
ran- 
sits 
nain 


vhat 
ence 
but 


arth 
ated 
rcon 
red 
ents. 
ores- 
nder 
pour 


trate 
nary 





MAY, 


degree and thus may serve as biogeochemical 
indicators (Robinson ef al., 1957). 

(4) Rare-earth elements, particularly those 
of the cerium sub-group, tend to be associated 
geochemically with minerals containing Ba, 
Sr, Nb, Ti, Zr, F, PO,, and COs. 

(5) Rare-earth deposits are by no means 
confined to any particular class of mineral 
deposits or to any special geological en- 
vironment. Many cerium deposits, however, 
are associated with alkalic igneous rocks. 

(6) Analyses for individual members of the 
rare-earth group can be made quickly and 
reliably by means of X-ray fluorescence 
methods. It is no longer sufficient to establish 
the mere presence of the group, but the 
percentages of each of the members must be 
determined. 

(7) The prospector with only an elementary 
knowledge of mineralogy must recognize 
that many rare-earth ores are composed of 
uncommon “esoteric ’’ minerals and that the 
services of a trained mineralogist using 
advanced techniques are often necessary 
to an understanding of the mineralogy of 
the ore. 
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Leakage in 


Ventilation Tubing _ improve air flow 


J. R. Metcalf, B.sc. (Eng)., A.R.S.M., A.M.1L.M.M.! 


Introduction 


The use of some kind of ducting to ventilate 
dead-ends in mines is old-established practice. 
It is, in fact, dealt with by Agricola, who 
refers to the use of wooden ducts in headings 
1,500 ft. in length. Modern ducts are made of 
tubing in convenient lengths and are liable 
to leak, particularly at the joints. It appears 
to be only recently, however, that any atten- 
tion has been give to the theoretical aspect of 
this leakage. It would’ formerly have been 
assumed that leakage could be eliminated by 
proper installation and maintenance and that 
the problem was entirely a practical one. It 
is now, however, evident that leakage is 
inevitable, even under the best conditions 
and in long headings this may become an 
economic consideration, so that some 
theoretical study of leakage is justified. 

Modern coal-mining practice involves the 
driving of long tunnels through the strata 
where the possible presence of firedamp, 
coupled with the need for heavy blasting, 
have made a proper study of face ventilation 
essential, so that the effect of leakage from 
the duct has been examined. 

The purpose of the present article is to 
inquire whether a similar study could not be 
made in relation to metal-mining conditions. 
Short development headings in metal mines 
are often ventilated by blowers of the 
“Venturi’’ type, which develop so low a 
Static Pressure that leakage is not serious. 
Longer headings, say, of a 1,000 ft. or more, 
may be ventilated by a compressed-air or 
electric fan. Leakage may now account for 
an appreciable part of the air handled by the 
fan, with the result that either insufficient air 
will reach the face or the intake of air will be 
excessive. An unnecessary intake of air 
represents not only a direct waste of power 
but where the quantity of air passing the 
mouth of the heading is limited an increased 
possibility of recirculation. Considerable 
leakage may, however, be unavoidable, 
particularly where it is impossible to align 
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A theoretical discussion 


aimed to 


in long headings 











the tubing exactly, either because the heading 
is crooked or because it is not possible to 
arrange suitable supports for the tubing. The 
theory of this inevitable leakage will now be 
considered. 


Formulae for Leakage 
A full mathematical treatment of pressure 


and quantity changes in a uniformly leaky. 


duct would be difficult and, owing to un- 
certainty in the assumptions that must be 
made, futile. The following treatment, while 
not rigorous, should be sufficient for practical 
application and involves no advanced mathe- 
matics. 

For convenience in explanation the dis- 
cussion will be confined to the case of a single 
fan, at the entrance to the heading, blowing 
air to the face through tubing of uniform 
diameter and quality. A similar discussion 
may, of course, be applied to many other 
cases. It must be assumed that the leaks 
are small, numerous, and regularly dis- 
tributed. This is reasonable assuming that 
the duct is regularly examined and obvious 
large leaks attended to. It must also be 
assumed that leakage takes place at a rate 
depending on the square root of the pressure 
—that is, as though from an orifice and not 
by diffusion. It will further be assumed that 
Velocity Pressure in the air leaving the fan 
is small compared with Total Pressure. This 
is the case in practice as Velocity Pressure in 
ventilation tubing is normally only a fraction 
of an inch of water-gauge, while fan pressures 
are of the order of several inches. 

The duct will be considered as made up of 
N short equal lengths, each having a resist- 
ance y, and in each of which the combined 
resistance of the leaks is /. Resistances are 
to be expressed in units consistent with those 
used for pressure and quantity. It is required 
to deliver a quantity, Q», to the face, the 
fan handling a larger quantity Q. To do 
this it must develop a pressure P larger 
than P,, the pressure that would be necessary 
under leakless conditions. It is now required 
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to find the between these 
quantities. 

If, in the th length, reckoning from the 
face, the pressure is f, the pressure for leak- 
less conditions pp», and the quantity passing 
isg, then if all leakage is prevented :— 


P= Fe 


relationship 


= nvQ?, 
and 
q Qo 


If, now, leakage is suddenly permitted, and 
dq is the leakage from the wth length :— 


de P nro = 9, [tnd 
™ i i a it 


Integrating with respect to ” :— 


en Y 2 ) 
q 3 Oo i n2 Vo 
N 


But the increase in the quantity flowing must 
immediately increase the rate of pressure 
drop along the duct. If dp is the pressure 
drop over the wth length :— 


s . 2 y 2\2 
dp vq- rQ2, 1 3 7 n= 
4 , 2 4rn8 
V2 2 
vO? (: 3 Fe n 91 ) 


Integrating :— 


- yQ2 8 r 3 yn* 

p v¥O*o | 2 4 15 i n 9 
8 y 3 yn 

po(1 } a n i) 


This increased pressure will cause increased 
leakage, so it is wise to proceed to a better 
approximation for qg :— 


dq P Po 1 = Y ni yn3 
l l ISa/ 7 9] 
Po i , 2 + 2 i 2 
2 1 + - ne — n2 
Ai J 3 A ) 15 7 


° Y B . 
In practice f n? is small, say, less than 


unity, and we may write :— 
dq = Po ¥: y is wa I 3 
Jot ae 5 7” 
Po Ms y § 
Je ss) 


Integrating :-— 


7 iG a 4 ; 
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. Be we 
04(1 | Saf sat + 7 rn) 


Now to obtain a _ better 
for p :— 


dp rg? 7" of 1 - rn? 4 = ns )~ 
3/1 451 
2 4 y Sr 
ror t IE n? 4 45 ‘ met... ) 


: Pas 
Ignoring higher terms than 7” and inte- 
grating :— 


. 8 |r 5 ee 
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8 3 3 7 Y 
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This expression differs from the previous 


approximation 


: : HE aaa , 
approximation by py T n® plus some higher 


51 
terms. If another approximation for g is 
now made it will differ from the last only in 


: ae / 
terms higher than T n’. As these are being 


ignored it is not necessary to proceed further 
and it is possible to write for conditions at the 
fan :— 


2 Y 73 ee =, 
O O . N? 4 N? +... 
° oe (: 3 Ji N 45 1 “ ) 


and 


8 s 3 7 + 
Pe = N* N?® ‘ions 
, ° (: 15 J 457° 


Both expressions are evidently series of 

° ° Y rs ° . 

increasing powers of - N? with decreasing 
l 

numerical coefficients. In practice the dimen- 

. Y 73 ° 

sionless factor J; N* varies from a small 


fraction to something not much more than 
unity, and the series converge rapidly. 
Further terms of the series have therefore 
been ignored. To find them would require a 
more elaborate mathematical treatment, 
which, in the circumstances, is not justified. 

In theory it is possible for a duct to be so 
long, or so leaky, that the series do not con- 
verge. In this event it would be impossible 
to deliver more than a certain quantity of air 
to the face, no matter what pressure was 
developed by the fan. This state of affairs 


does not occur in practice, though it may in 
unfavourable cases be approached. 





Numerical Values in Practice 


It is obvious that there will be difficulties 
in fitting accurate numerical values to the 
seven quantities in the expressions just 
derived. 

N, the length of the duct, will be known. 

y, the resistance per unit length of the 
tubing, can be estimated with some accuracy. 
The resistance of 100 ft. of 10-in. tubing in 
good condition is 1 x 10-® expressed in units 
consistent with pressure being expressed in 
inches of water-gauge and quantity in cubic 
feet per minute. Resistance varies inversely 
as the fifth power of duct diameter. Crooked 
ducts, flexible tubing, and very inferior steel 
tubing may have resistances of up to double 
that of good smooth tubing of the same 
diameter. A value for resistance could, there- 
fore, be estimated by inspecting the duct. 

l, the resistance of the leaks in a unit 
length, cannot be estimated. Its value for 
a 100-ft. length, expressed in the units just 
mentioned, may be anything from 1 x 10-8 
to 1 x 10-*. Its value for a particular duct 
may be calculated if the other unknowns in 
one of the expressions are known. 

Qy, the air quantity reaching the face, will, 
in a proposed installation, be fixed by face 
requirements. In an existing installation it 
can be measured by anemometer without 
difficulty. 

Q, the air quantity passing through the fan, 
may be measured by anemometer. With some 
designs of fan intake this is a simple matter. 
With others it is difficult and a special attach- 
ment in the form of a short length of tubing 
may have to be used. 

P, the fan pressure, may be read as a 
Static Pressure in the fan delivery if a water- 
gauge is installed. Alternatively, if Q can be 
measured and the fan’s characteristics are 
known then P can be found. Generally 
speaking, therefore, P is ascertainable but 
only by the use of special equipment and by 
taking some trouble. 

P,, the fan pressure for leakless conditions, 
can oniy be obtained by calculation from 
Q,, r, and N, with an accuracy depending 
mainly on the accuracy with which 7 can be 
estimated. 

It might therefore appear that theoretical 
treatment of the subject can have no practical 
value, owing to uncertainty as to the 
numerical values of the terms in the 
theoretical expressions. Suggestions will 
now be made as to how this difficulty might 
be overcome. 
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The Simplified Formula 

For practical purposes the expressions 
already derived can be simplified to the 
approximate form :— 

Q 2 P 
OQ, ~itkNi=p 
This will not be used where the ratio Q/Q, 
exceeds two, which it should not do in 
practice. Error due to the approximation 
should not be large compared to the error to 
be expected in measuring Q and Qy. It should 
be noted that & is a constant expressing the 
quality of the tubing but also depending on 
the unit of length used. 

From the simplified formula it will be seen 
that the work done by the fan is equal to the 
work which would be done under leakless 
conditions multiplied by (Q/Q,)?. — The 
resistance against which the fan is working 
is equal to the resistance for leakless con- 
ditions divided by the ratio Q/Qy). If the 
fan’s characteristics are known the power 
loss due to leakage can be estimated. 


Checking a Duct during Operation 


It is suggested that where a mine has a 
number of headings ventilated by fans 
measurements should be taken periodically 
and recorded. These measurements would be 
of fan and face air quantities, precautions 
being taken to obtain the best possible value 
for the ratio rather than absolute values for 
the two quantities. Duct length and diameter 
and fan particulars would also be recorded. 
In this way experience could be accumulated 
for future use. 

Where the records show that the Q/Q,) 
ratio is large compared to similar headings 
then attention is directed to the tubing. It 
may have been badly installed or may be 
past the end of its useful life. All cases in 
which the ratio approaches two should 
receive attention. Power used is then four 
times that for a leakless duct. This is not only 
uneconomical but may affect the air pressure 
available for drilling. Furthermore any short 
extension to the duct or slight damage to it 
will cause a large increase in the ratio and 
deterioration in working conditions at. the 
face. 

Improving Face Ventilation 

Insufficient fresh air may reach the face of@ 
heading for any of the following reasons :— 
Excessive leakage, excessive duct resistance, 
and unsuitable fan characteristics. In 


practice all three are likely to occur together, 
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as all imply a duct that is longer than the fan 
was designed to serve. In this event attention 
to leakage will not necessarily improve air 
delivery to the face, as the fan will have to 
work against a still higher resistance. To 
replace the duct by one of larger diameter 
will not only be expensive but, in a crooked 
heading, will make leakage more difficult to 
deal with. The general remedy is therefore to 
increase ventilating pressure by additional fan 
capacity. 

This may be done in two ways :— 

First, the fan may be replaced by one 
developing a higher pressure or a second fan 
may be installed adjacent to the first in series. 
In this case air reaching the face and air lost 
by leakage both increase in proportion to the 
square root of the pressure, as the Q/Q, ratio 
is independent of the pressure. 

Secondly, the fan is retained, but a second 
fan is installed in the duct halfway or more to 
the face. Other fans may be added as the 
heading advances. This arrangement is 


Boron 


Developments 


M. Schofield, .A., Bsc., F.R.LC. 


In the industrial applications, both current 
and potential, of one chemical element the 
1950's will go down in history as contributing 
aremarkable chapter. The element is boron, 
mined for centuries as borate minerals and in 
Italy as boric acid, but now literally soaring 
to prominence in boron ram-jet and rocket 
fuels produced at great cost, all in vivid 
contrast to old and milder uses in pharmacy 
and in borosilicate glasses, for example. 

It was just 150 years ago in June that 
Humphry Davy and, independently, Gay- 
Lussac and Thenard, in France, first liberated 
amorphous boron as a free element by re- 
ducing boric acid with metallic potassium 
within a copper tube. The preparation was of 
interest solely to pure chemistry, for while 
helping to fix the composition of boric acid 
and ancient borax or tincal, it was never 





1958 


277 


efficient. If the fans are properly spaced they 
work against suitable resistance and, as they 
do not have to develop their maximum 
pressure, leakage is minimized. As air intake 
is minimized the chance of recirculation is 
reduced. Theoretical study of the kind 
suggested here should assist in making such an 
installation effective and efficient. 

The second system is generally to be 
preferred in mine development. The use of a 
single high-pressure fan is customary in 
shaft-sinking and tunnelling from the surface, 
where convenience outweighs power economy 
and the problem of recirculation does not 
arise. 

It is hoped that this short theoretical 
discussion may suggest ways of ensuring 
effective and economical ventilation in long 
headings. 


Reference 


“The Ventilation of Headings,” 


Inform. Bull. 
N.C.B. 52/74. 
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imagined that boron itself would find applica- 
tion in commerce. Much later came borides 
of tungsten, titanium, and tantalum and 
also boron nitride, useful as very hard 
materials, while boron as a de-oxidizer and 
as an alloying element for aluminium pro- 
vided a few uses for the element. Later came 
crystalline boron for semi-conductors and 
then high-boron steels for atomic reactors 
suddenly changed the outlook with boron 
now a “ priority’ element. Ferrous metal- 
lurgists had found little use for boron apart 
from inclusion in some medium- and high- 
carbon steels, but all this was changed when 
first 2°,, boron was used in steels for control 
rods in reactors and 3-8°%, material was 
adopted at Calder Hall in extruded tubes, 
while up to 5°%, appeared in cast tubes. 
Before coming to the present striking 
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applications of the high heat of combustion 
of boron it is appropriate on this 150th 
anniversary to look back to two other in- 
stances in which boron history rivalled fiction. 
Whereas the textbooks on industrial boron 
refer to the importance of colemanite, or 
calcium borate, mineral deposits from Death 
Valley, California, which supplied the bulk 
of the world’s borax up to 1927 by reaction 
with soda, the files of Borax Consolidated 
provide more stirring details. In winning 
borate deposits for transporting across those 
160 miles of waterless alkali desert before the 
railroad came, such characters as ‘‘ Borax 
Bill”? Parkinson, with his 20-mule team 
drawing two 12-ton borate wagons and a 
trailer carrying 1,200 gallons of water, have 
no superior in Western films. Photographs 
depict Borax Bill himself ; a stocky man with 
prominent moustache, with cowboy hat and 
riding habit, accompanied by a “ swamper ”’ 
to cook and to pitch camp. Furnace Creek, 
Devil’s Golf Course, and Funeral Mountains 
are names appropriate to the scene, the 18 
miles driving per day under a pitiless sun, 
with clouds of stifling alkali dust marking 
the progress of the borate transport. 

All these years that students have regarded 
boron as an insignificant or insipid element, 
well deserving the name that Gay-Lussac 
and Thenard gave to it (‘‘ bore’’), this 
neighbour to carbon and silicon at the 
chemist’s table has provided one or two 
stirring chapters in its tale. A second example 
came when the old volcanic jets or fumaroles 
of Tuscany became modernized by a team 
of imaginative Italian engineers. Texts of 
bygone days illustrate the extraction process 
before Conti and his engineers changed the 
whole technique ; the artificial lagoons set 
on a hill-side to entrap the boric acid emitted 
by the natural steam jets. But then came 
the drilling at risk of fresh fumaroles and the 
fixing of steel casing-heads to harness the 
enormous steam pressures, after which the 
condensate yielded boric acid and natural 
gases furnished carbon dioxide, ammonia, and 
helium. The old soffiont became soffionissimt 
as the inhabitants of Ladrarello were kept 
awake at night with their roarings. 

After ‘“‘ Borax Bills ”’ and roaring Tuscany 
steam jets yet a third strange chapter is now 
being added to one-time insignificant boron. 
When first liberated the powdery element was 
noted to be very reactive in oxidizing 
vigorously—almost a forecast of things to 
come. Boron had acquired some military 

significance when included in delay fuses, 
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igniters, flares, and propellant mixtures, yet 
this was but a moderate application compared 
with “ H.E.F.” or high-energy fuels so expen- 
sive as to be referred to as “ exotic ”’ or even 
‘quixotic.’’ In all the years of studying 
boron hydrides in pure chemistry research 
it could never be imagined that 1958 would 
see such compounds produced first on a pilot 
scale, but next year promised to be in full 
production. In the search for higher heats of 
combustion among special fuels the lighter 
elements are first on the list or their hydrides 
or organic derivatives are considered. Since 
liquid hydrogen is hardly practical while 
beryllium is so toxic, boron hydrides or 
alkyls were the next choice. This first idea 
of a decade ago began to take shape in 1952 
when an intensive American project appro- 
priately named ZIP took up the problems of 
production. The stable hydroboron B;H, 
or “‘ pentaboron’’ was the favoured high- 
energy fuel, a production process using 
lithium hydride or sodium hydride being 
found as one source. As to costs it is hoped 
to reduce the price of 1,400 dollars a gallon 
to 700 dollars, a fantastic price for a very 
special fuel. It is a reminder of how lucky 
was man that Nature provided millions of 
tons of hydrocarbons for his needs, yet in 
contrast provided no hydroborons which 
must be prepared at cost. 


Ore-Dressing Notes 


(14) Gravity. 
Jig Research 

In a recent paper! H. Y. Robinson gives 
so partarticulars of the use of radioactive 
tracers in the study of particle movement In 
the jig bed. Work was begun some years back 
with one compartment of a Harz jig and 
material marked with bright paint. This 
showed consistent behaviour for the cleat- 
cut floats and sinks, but the method was 
tedious and complex. A special jig box was 
next designed 10 in. wide and 17 in. long as 
with the earlier work, with } in. round-hole 
punched screen bedded with minus } in. plus 
1 in. shale for the study of minus } in. plus 
1 in. raw coal. Radioactive cobalt in the 

1‘ The Application of Radioactive Tracet 
Technique to a Study of the Fundamentals ol 
Jig Washing.” N.C.B. Coal Cleaning Rep. No. 21, 
vol. 9, No. 1. 
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form of wire enclosed in a } in. diameter 
brass sphere was used to test the set-up and 
its movement was traced by a mobile probe 
connected with a suitable Geiger counter. 
The sphere dropped rapidly to the screen 
almost directly under the feed end and could 
be located with moderate accuracy. 

Next a more suitable tracer particle was 
developed, with radioactive metal embedded 
in plastic and modified to the desired density, 
which now covers the range 1-2 to 2-4. The 
screen was replaced by a } in. round-hole 
one. The tracer was introduced with coal on 
the centre line of the jig and the position 
indicated by the probe was checked in the 
preliminary tests by physical location. It 
was always within some } in. of the reported 
position. The technique established, test 
work commenced. Thus far it has been 
established that a middlings “ tracer”’ of 
S.G. 1-66 reaches its proper depth after one 
minute. Shape effect is also being studied. 
This approach forms an interesting alterna- 
tive to that described by Kirchberg and 
Hentzschel at the recent Stockholm Con- 
ference (Paper II : 3). 


(15) Iron. 
A New Flotation Plant 
The open-pit mine at Republic is owned by 
the Cleveland Cliffs Iron Company and its 
subsidiaries, 3,400 long tons of ore being 
floated daily. The material is specular 
haematite and the head assay is 40° iron 
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and 41-5% silica with a density of 3-45. The 
ore is extremely hard and abrasive and 
consists of inter-banded specular haematite 
and chert, bands sometimes being as small 
as a few hundredths of an inch in thickness. 
Metallurgically this ore is “‘ hard and clean ”’ 
and therefore easier to float than oxidized 
taconite. There are not many oxidized com- 
pounds and primary slimes to interfere with 
flotation.! 

The highly efficient operation at Republic 
is attributed to a number of causes stemming 
from considerable preliminary test work and 
a good background of experience with this 
class of operation. All the flotation circuits 
are designed for gravity flow and the type of 
cell is standardized throughout. Double 
launders are used and circuit flow and by-pass 
changes are easy to make, while there is good 
working space around each operating unit 
with plenty of head room for clean-up under 
the grinding, classification, flotation, and 
filtering floors. It is therefore possible to 
use a mechanically-operated loader and dump 
truck to clean up spillage. An underground 
tunnel connects the mill building and change 
room and there are only two main floor 
levels which makes it easy for mill operators 
to control their work. Rod- and ball-mills 
are built up so that the mill operators can 
look into them from floor level, while steel, 
grate floors everywhere allow spills at the 
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operating levels to drop down for mechanized 
cleaning up. At the same time there are over- 
head cranes above all machinery and room 
round the equipment for a truck to be driven 
alongside. Other handling equipment in- 
cludes a railroad track into the main building 
and a crane in the warehouse. 

Flotation feed is stage-conditioned in 
accordance with varying flotation char- 
acteristics and slimes are rejected ahead of 
flotation. After primary crushing in 48-in. 
gyratories and secondary down to minus 2 in. 
the ore is ground for treatment to 11% plus 
150 mesh. The flotation concentrate contains 
63-75% iron and 8% silica and the tailings 
74% iron and 813% silica. The same equip- 
ment is used all the year round, but in winter 
changes are made in the open-pit work to keep 
snow away from the broken ore, since this 
would turn it to a mush that froze in the 
chute. Winter mining is done with small 
blasts and fast loading and any rock dis- 
tributed by the blasting is left and pushed 
over to the muck pile. Snow is also removed 
from the mining areas. In the summer big 
blasts are used and the muck pile is unloaded. 
This flotation mill together with the Eagle 
Mills pelletizing plant have opened a new 
page in the Michigan Marquette range ore 
treatment. A premium blast-furnace feed is 
now being produced from iron formations 
hitherto considered valueless. 


(16) Crushers. 
Protective Devices 

A forum on protective devices for jaw- 
crushers is reported in the Canadian Mining 
and Metallurgical Bulletin for October, 1957, 
several interesting points being brought out 
during the discussion. In addition to the 
obvious main cause of overload (tramp iron 
or steel), which frequently leads to breakage 
unless the weak link in the crusher yields, 
there is an important secondary cause. The 
jaw-crusher depends for normal operation on 
the fact that broken rock contains some 40% 
of voids. Near the discharge end, however, 
there is a reduction in volume between the 
open and closed side settings and if this is 
allowed to operate so that the percentage of 
voids decreases below that amount conditions 
of strain increase. If all the feed goes to the 
jaw-crusher without a preliminary removal of 
fines there can be danger when there has been 
segregation of coarse and fine material in the 
bin or other preceding part of the operation. 
Such fines could pass through the upper 


zones of the crusher and drop into the final 
(sizing) zone so as to fill what should be the 
normal voids. Once the percentage of voids is 
less than the percentage reduction in volume 
due to the motion of the jaw it is as though 
the operator were attempting to compress 
solid rock—a condition commonly known as 
“packing of the crushing chamber.” It is 
just as serious as tramp iron and can cause 
major breakage. 

Several speakers stressed the point that any 
protective device designed to fail under over- 
load should operate after the heavy flywheels 
and not ahead of them. Such breaking 
devices as were originally used to give a weak 
anchorage of the driving pulley to the fly- 
wheel therefore fail, as do weak fuses in the 
drive motor since they leave the stored 
energy in the flywheel to continue its work on 
the jammed crusher and thus lead to break- 
age. The usual breaking point is provided by 
a toggle plate. This is the least expensive part 
of the crusher and toggle failure stops all 
further crushing movement. Various types of 
toggle for this purpose have been designed, 
the general preference being for a shearing 
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type with scarfed joint held together by 
tapered-fitted bolts reamed home. Im- 
portance is attached to rigidity of this fit. 
Some development has been made with 
alternative methods which are not open to 
the objection of a failing toggle—i.e. that 
the crusher is shut down during replace- 
ment. Hydraulic protection is making some 
headway. One device is energized by the oil 
pump and accumulator system and arranges 
for a release of the drive linkage at a given 
maximum stress. This appears to be still on 
the drawing board. 

Fluid couplings, although useless ahead of 
the flywheel, are helpful for start-up, accord- 
ing to one speaker. Attention should be given 
to the toggle seats which are at their best 
when made of manganese bronze and well 
lubricated ; special lubrication systems have 
been devised and are said to pay for their 
installation. A newly-installed toggle seating 
should be run in carefully, while old wire 
ropes fastened to the toggles can prevent 
danger due to pieces being thrown into the 
crusher at the moment of failure. A fluid 
drive, together with a prestressed friction 
clutch, has been devised for use in the fly- 
wheel hub on the eccentric shaft. This 
combination protects against overload and 
also allows the jaw to stop immediately under 
excess loading. One speaker recommended 
development of an air-operated clutch for 
this purpose. The advantage would be that 
once the cause of overload has been cleared 
the crusher could go immediately into opera- 
tion and thus avoid the present delay of 
replacing a broken or _ sheared toggle. 
Another speaker recommended taking more 
care ahead of the crusher so as to reduce 
the danger of undesirable material being fed 
to it; a picking conveyor ahead of the 
crusher was suggested, a point which might 
well be thought of by designers. Among other 
suggestions were those of using a molybdenum- 
based pre-coating compound followed by 
high-pressure oil for lubrication of the toggle 
seats, together with careful grinding and 
polishing of them to a high finish. Reduction 
ratios also were commented on and preference 
expressed for a series of low-ratio crushers 
rather than a dangerously high single-ratio 
teduction. 


(17) General. 
Foam in Industry 


Although only of indirect interest to 
flotation experts last October’s report by 
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the Standing Committee on synthetic deter- 
gents to the Ministry of Housing records 
some unusual effects on British waterways. 
The “ villain of the piece’ is benzene alkyl 
sulphonate, a much-used ingredient of wash- 
ing powders. Starting in 1950 with a com- 
plaint from Bradford as to the effect of these 
chemicals on wool grease recovery, trouble 
has been increasingly reported, particularly 
with turbulent rivers. Perhaps the most 
disconcerting effect was found by the Docks 
and Inland Waterways Commission, which 
reports a depth of foam in places so thick 
as “‘ to reduce very materially the chances of 
rescuing anyone falling into the water.” In 
addition to the standard life belts anti- 
foaming chemicals are provided but tests 
‘suggest their value is limited.” 

The difficulty is that, unlike other foam- 
producing chemicals which get into our rivers, 
these surface-active sulphonates lower the 
surface tension and stabilize if the foam 
becomes loaded with suitable solids. These 
not only include the wide range of inorganic 
substances familiar to mineral dressers but 
add proteins and a variety of organic colloids. 
Various reagents are marketed mostly based 
on silicones which claim to break down this 
obdurate froth, but if enough were used to 
keep a river free the cost would be prohibi- 
tive and the new pollution thus introduced 
might start more trouble. There would appear 
to be a “ vicious circle ’”’ in embryo with this 
mounting industrial nuisance, for which no 
satisfactory solution is yet in sight. Pressure 
on our water supplies is steadily increasing. 
Biological regeneration of fouled water 
depends on oxygenation, which is obstructed 
by foam blankets, and on the good offices of 
bacteria which also need air. At the same 
time mineral dressers may yet encounter one 
more water constituent that will affect 
flotation. 





Book Reviews 


Die Blei-Zinc-Erzvorkommen des Ruhrge- 
bietes und seiner Umrandung. By F. 
BUSCHENDORF, M. RICHTER, and H. W. 
WALTHER. Monographs of the German 
Lead-Zine Deposits, vol. I, part 2: The 
Christian Levin lode. Paper covers, 162 


pages, illustrated, with 25 plates. Price 
DM30. Clausthal-Zellerfeld : Gesell. 
Deutscher Metallhiitten und Bergleute 
CV. 
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The first part of this Monograph on the 
Ruhr lead-zinc deposits, which appeared in 
1951, dealt, after a general review, with the 
Auguste-Victoria mine. The present volume 
covers the Christian Levin lead lode, dis- 
covered in Essen-Dellwigen in 1937 and in 
full production since 1940. The ore-body, 
which lies along a minor fault on the northern 
side of the Christian Levin anticline contains 
some 10-7% lead, with 26 g. of silver per 
ton and carries values in zinc and copper ; 
it yields, in addition, pyrite and barytes. 
The occurrence has a strike of approximately 
600 m. and a width of 4 m. and has been 
opened up for a depth of 150 m. 

Following a general description of the 
geological setting this part of the Monograph 
discusses tectonics and mineralization in the 
light of the extensive studies of paragenesis 
and mineralogy that have been made. The 
geochemistry of the occurrence is, indeed, 
treated very thoroughly. The work concludes 
with a chapter reviewing industrial con- 
ditions. 


Statistical Summary of the Mineral Industry : 
Production, Exports, and Imports, 1951- 
56. Paper covers, 371 pages. Price 
27s. 6d. London: H.M. Stationery Office. 
The current issue of the “ Statistical 

Summary of the Mineral Industry,” an 

annual publication of statistical tables cover- 

ing a period of six years and showing world 
production, exports, and imports of all the 

Important economic minerals and metals 

extends over the period 1951 to 1956. The 

sections on copper, lead, tin, and zinc show 
production of ore and metal, the ore tables 
giving the metal content of the ore produced 
and the metal tables the amount smelted. 

As far as possible the amount of primary 

metal obtained is shown separately. Statistics 

for coal, petroleum, and the principal non- 
metallic minerals are also included. 

The book contains a wealth of in- 
formation on world exports and imports of 
minerals and metals, including not only the 
crude material but complete details of the 
chief semi-manufactured products, refinery 
products, and other derivatives. It is a 
handy and complete reference in its field. 


— Copies of the books; etc., mentioned under the 
heading ‘“‘ Book Reviews’”’ can be obtained 
through the Technical Bookshop of The Mining 

Magazine, 482, Salisbury House, London, E.C.2. 
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Iron Ore in Poland 


According to an article by R. Osika in 
Zycie Warszawy for February 22 last recent 
work by the Geological Institute has in the 
past five years proved the occurrence of 
iron-ore deposits at Bialaczow, near Opoczno, 
at Przytyk, near Radom, at Niemica, near 
Szczecin, and at Leczyca, near Kutno. The 
Leczyca ores claimed attention first because 
of their high content of fluxes ; the remaining 
deposits are of acid ores, which can be 
utilized after appropriate mechanical con- 
centration. Last year the Institute discovered 
a bed of basic iron ore, containing 35-38% 
iron, in the region of Kalisz and Jarocin. In 
the Lobez region the resources of the area 
studied are estimated as 10,000,000 tons, 
while in the area of Sepolno and Tuchola, 
near Chojnice, it seems probable that there 
are thick beds of conglomerate ore associated 
with a massive salt structure between 
Chojnice and Dobrzyn. Such ore tends to 
occur, it is stated, associated with these 
structures at depths of 500 to 1,000 m. 

Plans for further prospecting include 
detailed attention to eastern Poland, which 
has been the least studied area of the country. 
At Suwalki in north-east Poland a preliminary 
boring has revealed the presence of fragmental 
haematite, probably resulting from the 
washing out of veins in the crystalline sub- 
stratum. Next year initial work is to start 
in Bialystok and Biala Podlaska, where there 
is the possibility of finding basic ores. 

Czestochowa, the traditional centre of the 
Poiish iron and steel industry, has several 
mines, producing about 1,500,000 tons of 
ore a year with an average iron content of 
about 30%. It is expected that, with the 
planned sinking of new mines, productive 
capacity should more or less double over the 
next 10 to 15 years and even so resources 
should suffice for at least 50 years. Apart 
from this it is estimated that over 300,000,000 
tons of ore occur at greater depths. At the 
same time the Konskie-Starochowice district 
provides an annual average of 280,000 tons 
of ore, with a 28% iron content, while at 
Tychow, near Starochowice, there are massive 
deposits of ferruginous sands, with an iron 
content of about 16%. 

The most recent centre is Leczyca, one 0 
the discoveries named. Since 1954 two mines 
have been built here, which began production 
last year and will when fully developed yield 
over 300,000 tons of ore a year. The reserves 
here are calculated as 50,000,000 tons and it 
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is possible that further extensions to the 
deposits may be found. It is planned to start 
a number of new mines in the next 10 or 
12 years to bring production ultimately up 
toa 1,000,000 tons annually. 





Engineering Log 


A material which promises great usefulness 
for the future is “‘ borazon,”’ so called by its 
inventor, Dr. Robert Wentorf, of the General 
Electric Research Laboratory, bor being for 
boron and azo taken from the French term 
for nitrogen. Dr. Wentorf, who had been 
engaged on the project for manufacturing 
man-made diamonds, began investigating 
the possibilities of reducing boron nitride, 
asoft slippery material of hexagonal crystal 
structure similar to graphite, to cubic crystal 
form. He finally succeeded in making borazon 
which in spite of its different appearance is 
in some respects similar to diamond. The 
X-ray diffraction patterns of both show 
cubic structures, with atoms spaced at about 
the same distances, and density is about the 
same. The most important difference is that 
while diamond burns in air at about 1,600° F., 
borazon resists temperatures of more than 
3,000° F. with ease. This heat-resisting 
quality, together with a property of hardness 
comparable to that of a diamond, is likely 
to prove useful in many fields. Dr. Wentorf 
has demonstrated that whereas hitherto 
it was held that only diamond could scratch 
diamond, borazon can easily do so. Its 
resistance to oxidation should make for 
superior methods of mounting stones in 
industrial tools and its other properties allow 
the operation of cutting bits and wheels at 
higher speeds. Borazon is not yet a com- 
mercial product, but its scientific existence, 
another result of high-pressure research, 
is promising. 


* * * 


“Sea level’’ is not such a hard and fast 
datum as is generally assumed, according 
to Dr. G. E. R. Deacon, chairman of the 
Committee for the International Geophysical 
Year, speaking at a Conference at the 
Instruments, Electronics, and Automation 
Exhibition at Olympia recently. Apparently 
there are constant variations of one or two 
inches, but on the south coast of England, 


1 Science Digest, Apr., 1958. 





MAY, 1958 283 


on the coast of the Netherlands, and on the 
east and west coasts of the U.S.A. the water 
is rising relative to the land at the rate of 
about 6 in. in 100 years. Such trends, it is 
suggested, can depend on the rising and 
sinking of the land caused by changes in the 
earth’s crust, as well as on changes in the 
volume of water in the oceans. In more 
northern countries, which are still recovering 
from the great load of ice that covered them 
not so very long ago, the land is still rising 
relative to the water. Long-term study of 
these phenomena is needed and the I.G.Y.’s 
programme includes measurement of water- 
level and sea-level changes in places where 
the usual interests of navigation would not 
be sufficient to provide the necessary funds. 
* * * 


An electric tree crusher weighing 140 tons 
and measuring 74 ft. long by 19 ft. high and 
22 ft. wide has been developed by the R. G. Le 
Tourneau Corporation. It is claimed that it 
can clear an acre of land every 15 min. The 
crusher is like a steam roller in operation, 
but much heavier and more destructive. 
Extending from the rollers are 300 heavy 
cleats of axe-blade design. When pitted 
against trees the front roller climbs the 
trunks until sufficient leverage is gained to 
push them over. As the trees crash the 
machine’s teeth crush and splinter the wood. 
Working in jungle it leaves a 20-ft. wide path 
of matted pulp and splinters and it is re- 
ported that the crusher can wreck oak trees 
of 12-ft. girth. It is operated by one man 
from a cab located high above the rollers, 
power and steering being controlled by means 
of push-button switches. ! 


* * * 


A new ozonation installation at Boeing 
Airplane’s Wichita, Kansas, plant, suggests 
that chlorination may not, after all, be the 
most effective way to dispose of cyanide 
waste. Wilson and Co., of Salina, Kansas, 
the engineers for a waste-treatment system 
to serve the metal-working plant at Boeing’s, 
chose ozone to handle the 0-25 p.p.m. 
cyanide content in a 500 g.p.m._ plant 
effluent. First costs of the installation are 
comparable to those for an equivalent 
chlorine plant and may even be _ lower, 
according to a Wilson spokesman. Operating 
costs are substantially lower. In addition to 
dealing with the cyanide problem the 
oxidant handles a variety of other residual 
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wastes with chemical oxygen demand, in- 
cluding sulphides, sulphites, phenols, and oils. 
These would escape other waste removal 
operations and chlorine could not handle 
them all effectively. Before ozonation 
Wichita plant wastes undergo a process of 
oil separation, SO, reduction of chromates, 
alkaline precipitation of heavy metals, and 
clarification. The processed wastes at pH 9 
pass through a contact tower in which 
“Intalox’’ saddles are placed and run 
counter current to air which has an ozone 
content of 1%. A brisk flow rate of 20,000 
lb./sq. ft./hr. is maintained, and the total 
air rate is 120c.f.m. Liquid effluent from 
this tower is acidified by carbonization to 
pH 7:7 and clarified, before passing to another 
packed column counter to the gaseous 
effluent from the first column, which still 
contains some ozone. Double pass effects 
complete oxidation of cyanide to cyanate 
and further, while dealing with any excess 
SO, from chromate reduction. Cyanate ion 
is one-thousandth as toxic as cyanide but 
is unstable and is oxidized further to CO, 
and water by the ozone or in the oxidation 
lagoon by natural processes. After ozonation 
cyanide content of the effluent is nil. 

Boeing uses two of Welsbach’s largest 
ozone generators. The only significant 
operating cost is for the power to run them. 
Feeding oxygen instead of air doubles the 
generator’s yield. 

It is possible that ozone may take the 
place of chlorine in other fields, particularly 
for the treatment of residual phenols in 
coke-oven wastes.! 

* * * 


The High Authority of the European 
Coal and Steel Community in its sixth 
annual report published in April says that 
the Community’s experience in establishing 
Europe’s first common market for coal and 
steel will be of great help to the new European 
Communities. Quoting the European Parlia- 
mentary Assembly’s opinion that relations 
between the Community and the United 
Kingdom should be developed through the 
inclusion of coal and steel in a Free Trade 
Area, the report says that discussions on 
this are proceeding in the Maudling Com- 
mittee. The High Authority, it says, has 
sought to extend the Community’s relations 
with other countries through a series of 
agreements with them and it hopes that 
the “open” policy which it has always 
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followed will dispose other countries 
favourably to the six at a time when they 
are extending the process of integration 
to the whole of their economies. Steel 
production in the Community is expected 
to be doubled in the next 20 years. An 
important section of the report considers 
the social policy of the High Authority, 
Among the points it makes are the following: 
The process of modernization is likely to 
continue and with it the need for further 
financial aid for the re-adaptation of workers 
to new jobs; new technical developments 
need more careful technical training of 
workers and, finally, the Authority is to 
ask member governments to extend the 
categories of workers entitled to the European 
Labour Card, giving them the right of free 
movement in the Community. 


* * * 


Although there is still a long way to go 
1958 emphasis in American car design is 
on safety. Studies at Cornell show that 
between 1940 and 1955 injury patterns 
varied little. Since that time marked 
improvements in safety measures have 
been made and a study of 10,000 accidents 
affecting 24,000 persons showed a 60% 
injury reduction in cars where seat belts 
were in use; 50% fewer steering wheel 
injuries with the deep-dish design; 30% 
reduction in injuries caused by riders being 
hurled out of the car, thanks to impact- 
resistant door latches, and a 30°{ decrease 
in dashboard injuries as a result of crash 
padding. The Cornell-Liberty Mutual Safety 
car, in the design for which levers replace 
the steering wheel and bucket seats set the 
driver in a central position, with most of his 
passengers facing the rear while front 
seat riders are yoked for safety, has not 
yet appeared on the market. General design 
features which make for safety are improved 
rear illumination, dual headlights, an in- 
creasing tendency to higher fresh-air intakes, 
greater driving vision, and wider use of 
speed monitoring systems. A remote control 
outside mirror has been adopted by Cadillac, 
Mercury, and Chrysler. Chrysler has posi- 
tioned the inside rear view mirror closer to 
the driver, giving a wider angle of view 
uninterrupted by passengers. The safeguard 
of speed minders, which can be set to give 
a warning if the predetermined speed is 
exceeded, is a useful device for use on 
America’s new turnpike roads, where smooth 
surfaces and smoother cars are apt to lure 
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the weekend motorist on to speeds beyond 
his safe limit. Buick’s, the first of these 
devices, sounds a rasping intermittent note 
at the pre-set speed, Mercury’s rings a bell, 
Edsel’s illumines the speedometer in red, 
and Oldsmobile’s use both light and buzzer. 
On Imperials and Chryslers a more elaborate 
mechanism, the Auto Pilot, is available. 
When the driver exceeds the pre-set speed 
the accelerator pedal presses gently but 
firmly against his foot. If he wishes to 
exceed the limit for a particular reason 
the signal can be disregarded and the pedal 
depressed without danger, but he has been 
warned. The system is disconnected by 
touching the brake pedal lightly. Another 
and more controversial feature of the Auto 
Pilot is the device which enables the driver 
to set the accelerator for a given speed, 
which the car will then maintain under all 
conditions, uphill or down, without the need 
for the foot on the pedal. This could be 
restful to a cramped leg on a long drive. 
On the other hand it could cause new hazards 
for the unwary and on a long drive too 
much comfort is not necessarily the safest 
thing. 
* * * 

Britain's H-power scientists are already 
working as an immediate goal towards the 
production of temperatures of 10,000,000° C., 
according to Dr. Kaufman of the A.E.I. 
Research Laboratories at Aldermaston. He is 
one of the team responsible for Sceptre III, 
one of Britain’s first pieces of thermo-nuclear 
equipment. Speaking at the recent Instru- 
ments, Electronics, and Automation Exhibi- 
tion Dr. Kaufman said that the way is already 
open to producing power from nuclear 
fusion—‘‘ a process which will satisfy the 
energy demands of mankind virtually for 
ever.” : 

* * * 

The Hughes Aircraft Company and the 
Kearney and Trecker Corporation recently 
unveiled in America a numerically-controlled 
machine-tool group incorporating transfer 
line techniques. A punched-tape-controlled 
prototype group consists of three production 
machines for milling, drilling, and boring, 
and automatic transfer equipment with 
electronic controls. The complete prototype 
line shown will cost about $375,000, with 
the tape cutter an extra $7,500. Each 
machine uses a transistor-equipped digital 
computer and the plug-in circuit boards 
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use miniaturized components and printed 
circuitry throughout and are easily re- 
placeable. Electronic circuits compensate 
for tool wear during production run and 
feed back information on damaged tools 
to the control console for rapid shut-down. 
There are many advantages in the electronic 
machine lines. Lead time is reduced ; a new 
run is achieved by the insertion of a new tape 
and modification of the existing run by 
splicing tapes. No complex jigs are needed 
but only very simple work-holding fixtures. 
Production time is reduced, optimum speeds 
and feeds being set on control tape and 
selected automatically. The control tapes 
hold reworking and scrapping of work to a 
minimum. Large inventories of parts are 
no longer needed, since parts are replaced 
one by one as required. 


* * * 


A new development in insulation, called 
“Mirror Insulation’? by the producers, 
makes use of several widely spaced, thin, 
reflective metal sheets welded together to 
form an air sandwich. The product in- 
sulates effectively from 400° F. to 2,000° F., 
barring heat transference by radiation or 
conduction. Light weight makes handling 
and installation easy. An integral outer 
case of heavy-gauge metal makes for dura- 
bility, washability, non-absorbency, and an 
attractive appearance. Steel bands, sheet- 
metal screws, or snap latches are used to 
fasten the insulation units to plant lines 
and equipment. The insulating material 
is offered in many sizes for pipes, fittings, 
ducts, vessels, and other applications. For 
100° F. to 1,000°F. aluminium is the 
standard material, but the range is extended 
by steel and spécial alloys if required. 


* * * 


The first aerial exploration of a new area 
covering 4,000 sq. miles in West Africa, 
using the airborne magnetometer, is now 
nearing completion. These airborne geo- 
physical studies in Sierra Leone are being 
undertaken for the Department of Overseas 
Geological Surveys on behalf of the Govern- 
ment—Canadian Aero Service, Ltd., of 
Ottawa. Derby Aviation, Ltd., provided the 
pilots and aircraft—an Anson Mark I, twin- 
engine plane. The aircraft flies 500 ft. above 
the terrain, following a gridded pattern of 
flight lines spaced at half-mile intervals, 
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a 35-mm. aeropath continuous-strip camera 
recording every foot of the flight path. The 
magnetic data are to be compiled in map form 
at a 10 gamma contour interval and a scale 
of 1in.to1mile. Canadian Aero Service staff 
recently completed a survey in Southern 
England for the Geological Survey and 
Museum. 





News Letters 


VANCOUVER 
April 11. 
Cariboo.— During the fiscal year 1957 the 
Cariboo Gold Quartz Mining Co., Ltd., 


produced gold and silver valued at $1,305,141, 
while other income consisted of $186,422 
estimated to be recoverable under the 
Emergency Gold Mining Assistance Act and 
$906 from miscellaneous sources. Operating 
expense included $11,705 for shipping and 
mint charges; $1,341,533 for production 
cost including mining, development, and 
milling, and $42,001 for administrative and 
general expense. After provision of $51,073 
for depreciation and $32,093 for amortization 
of shaft and geological survey the net 
operating profit for the year was $14,064. 
A gain of $11,355 on disposal of equipment 
brought the net profit to $25,419. Current 
working assets are carried at the year-end at 
$307,693 against current liabilities of 
$258,511. 

Development work in 1957 consisted of 
895 ft. of drives, 2,112 ft. of cross-cuts, 642 ft. 
of rises, 218 ft. of box-holes and chutes, and 
12,045 ft. of diamond drilling. A 2,000-ft. 
drive on the 3,000-ft. level from the Aurum 
shaft was commenced near the end of the year 
to explore a new area toward the Mosquito 
fault. Ore reserves at December 31, 1957, 
were estimated at 153,468 tons, grading 
0-39 oz. of gold per ton. Production was 
38,757 oz. gold and 4,547 oz. silver from 
90,796 tons averaging 0-44 oz. gold per ton. 

The president of the company, Dr. W. B. 
Burnett, has commented to shareholders :— 

The past year presented more than its fair share of 
problems. Admittedly we could not have lived to 
produce to a value over $1,250,000 without the 
$186,000 provided under the Emergency Gold 


Mining Assistance of the Dominion Government. 
But with the Aurum ground completely paid for and 
still yielding rich ore ; 
production and the 


with the French Mines in 
cost being returned; with 
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development of a new mine in the Mosquito Creek 
zone well started; with a loyal, interested, and 
efficient staff, and with the most skilled crew of 
miners we have had in many years we _ have 
abundant reasons for optimism. 

Lillooet.—Bralorne Mines, Ltd., earned a 
net profit of $504,472, equivalent to 40 cents 
per share in 1957 which compares with 
$87,665 and 7 cents respectively in the pre- 
vious year. Production was 89,091 oz. of 
gold, valued at $2,931,658 from 141,192 tons 
of ore grading 0-68 oz. of gold per ton. Other 
income included $78,520 estimated to be 
recoverable under the Emergency Gold 
Mining Assistance Act and $27,948 from 
miscellaneous sources. An interim distribu- 
tion of $45,000 was received on an invest- 
ment in an exploration company now in 
voluntary liquidation. The cost of produc- 
tion was $2,071,581 ; shipping and delivery 
expenses, $57,694; community welfare 
services, $72,760; and administrative and 
general expenses $51,392. 

Ore reserves were slightly reduced but the 
grade was enhanced. At the end of the year 
they were estimated at 580,000 tons averaging 
0-820 oz. of gold per ton. Development work 
consisted of 4,736 ft. of drives and cross-cuts, 
845 ft. of rises, and 9,512 ft. of diamond 
drilling. In the exploration field the company 
examined several prospects in both Canada 
and the United States. Although no ore of 
value was found a study of two prospects is 
continuing. The managing director of the 
company, Mr. M. M. O’Brien, states :— 


The manpower situation improved considerably 
over the previous year. More men with mining 
experience were available and with a steadier crew 
the efficiency improved. This factor made possible 
putting into production a large number of stoping 
sections in the new deeper part of the Queen 
section of the mine. The result was an increase in 
tonnage milled, in ounces of gold recovered, and a 
consequent increase in net profit. 





Nelson.—With a production of 26,155 02. 
of silver, 7,922,971 lb. of lead, 27,378,166 Ib. 
of zinc, and 150,152 lb. of cadmium, valued at 
$1,953,538, after the treatment of 405,531 
tons of ore, Reeves MacDonald Mines, Ltd., 
earned a net profit of $10,535 in the fiscal 
year 1957. The company’s net income after 
transportation charges was $1,677,930 
($2,215,839) ; cost of production, $1,237,327 
($1,188,373) ; profit before writeoffs, $440,603 
($1,027,466) ; general and administrative 
expenses, $53,157 ($53,228) ; other income 
than that from mining, $17,049 ($3,251); 
provision for depreciation, $391,502 
($529,871) ; amortization of pre-production 
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expenses, nil ($224,295) ; 
come and mining taxes, $2,458 ($73,088) ; 
reduction due to loss carried forward, nil 


provision for in- 


($52,064); net profit for year, $10,535 
(§202,299) ; unappropriated surplus at start 
of year, $1,045,725 ($1,619,690) ; dividends 
paid, $292,250 ($584,500) ; unappropriated 
surplus at end of year, $753,475 ($1,035,190). 
Figures in brackets are for the year 1956. 

The company’s mine at Remac_ was 
operated at capacity during the full year 
despite which operating cost increased by 
more than eight cents per ton. Develop- 
ment work consisted of 3,873 ft. of drives, 
2,830 ft. of rises, and 50,457 cu. ft. of stations. 
The shaft was deepened 503 ft. in the foot- 
wall of the main ore-body and reached a 
slope distance of 1,065 ft. below the main- 
haulage level of 1,045 ft. above sea-level. 
Drilling and development on several levels 
in the shaft have proved the persistence of 
the main ore-body to below the main-haulage 
horizon. Capital expenditures include 
$62,604 as improvements and $70,904 for 
shaft sinking. Mr. Jens Jensen, the com- 
pany’s president, states in part : 

During the first quarter of 1958 there has been no 
improvement in the lead and zinc prices and the 
over-production continues. It is our belief that 
before prices improve sufficiently to ensure a 
profitable operating level, world production must be 
curtailed to bring it into line with consumption. 


During the three months ended January 31, 
1958, Canadian Exploration, Ltd., a wholly- 
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owned subsidiary of Placer Development, 
Ltd., earned an estimated net profit of 
$883,000, as compared with $1,647,000 in 
the same period of the previous year. Re- 
covery consisted of 9,312 (7,451) tons of lead 
and zinc concentrates after treatment of 
104,314 (103,973) tons of ore assaying 1-77% 
(1-34%) lead and 4°52% (3-74%) zine. For 
the nine-month period to the same date 
production was 24,468 (23,104) tons of con- 
centrates from 315,586 (286,424) tons, grading 
1-44°, (1-63) lead and 4-00°% (4:00%) zinc. 
In the quarter to January 31 the company’s 
tungsten mill recovered 22,117 (21,804) units 
of WO, from 33,520 (43,223) tons of ore 
assaying 0-77%, (0-60%) WO,. All figures in 
brackets represent experience in the com- 
parable periods of the previous fiscal year. 
The estimated operating profit of Canadian 
Exploration (Nelson District producer) for 
the nine-month period to January 31, 1958, 


has been estimated at $2,330,400 ($3,367,200). 

Similkameen.— During the brief period of 
operation of the Copper Mountain mine and 
the Allenby concentrator until April 29, 1958, 
the Granby Consolidated Mining, Smelting, 
and Power Co., Ltd., treated 567,951 tons 
of ore grading 0-82°, copper for the year. 
Recovery was 7,165,132 lb. copper valued 
at $2,130,461 and gold and silver valued 
at $154,668. Other income amounted to 
$205,690. The cost of production was 
$2,072,298 ; administration, $145,410;  in- 
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surance and property taxes, $46,431; loss 
on exchange, $66,721; outside exploration, 
$62,109 and shutdown and other plant 
expense, $220,041. Provision for depletion 
was $3,267 and for depreciation, $41,692. In 
anticipation of the recovery of $120,000 from 
previous income-tax overpayments net loss 
for the year has been estimated at $47,151. 
This compares with a final net profit of 
$325,960 in 1956. After termination of 
mining at Copper Mountain there remained 
a developed ore-body estimated at 4,500,000 
tons averaging 0-87°%, copper. However, this 
ore-body is overlain by some million tons 
of waste which will require stripping before 
open-pit mining can proceed and conse- 
quently the company’s engineers consider it 
sub-commercial under existing operating 
conditions. 

The property of the Phoenix Copper Co., 
Ltd., a wholly-owned Granby subsidiary, has 
been prepared for mining and milling on very 
short notice should the price of copper become 
more attractive. The president of the com- 
pany, Mr. L. T. Postle, has predicted that 
under prevailing circumstances that price 
would be approximately 30 cents per Ib. 

The Granby company, currently celebrating 
its 59th birthday, has undertaken the manage- 
ment of Western Nickel, Ltd., involving the 
further development of the Pacific (B.C.) 
nickel mine near Hope, the construction of a 
mill, and subsequent operation of the 
property. Granby’s remuneration is to be 
10°, of profits before depletion, depreciation, 
and taxes, Granby is providing machinery and 
equipment on a_rental-purchase option 
and is obliged to provide up to $500,000 
of working capital if called upon. 

Skeena.— During 1957 Granduc Mines, 
Ltd., expended $1,012,510 on the exploration 
and development of its big copper prospect, 
25 miles north-west of Stewart. This brings 
to $3,797,495 the funds used on this project 
to date. All work was later suspended on 
March 31, 1958, owing to the continued 
deteriorating price of copper and the conse- 
quent inability of the operators to obtain 
funds at equitable rates. The Granduc 
company has been financed jointly by the 
Granby Consolidated Mining, Smelting, and 
Power Co., Ltd., and the Newmont Mining 
Corporation of Canada, Ltd. Neither com- 
pany, it was explained to shareholders at the 
company’s annual meeting in March by 


Mr. L. T. Postle, the president, is prepared to 
advance further funds under existing con- 
machinery and equipment 
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together with the remaining supply of fuel oj] 
were stored underground and the surface 
buildings were moved to the company’s air- 
strip where they will not be exposed to snow 
slides. The company’s hangar at Stewart 
will be the repository of machinery and equip- 
ment held at that Canadian port and the 
aircraft will be offered for sale. Only technical 
studies and planning will occupy the remain- 
ing staff for the short-term future. Studies of 
power development are given a priority, 
Heavy flows of water were encountered under- 
ground and these taxed to the utmost the 
meagre power as supplied by diesel engines 
powered by fuel flown to the site. In the 
event of production Mr. Postle said a long 
low-level adit would be driven and this would 
relieve the water condition. Road construe- 
tion is also important and presently the 
management favours connexion with the 
projected Stewart-Cassiar highway.  Con- 
sideration has also been given to the more 
economical but also more political connexion 
to nearby Burroughs Bay in Alaska and 
also to the construction of an aerial tram- 
line over the ice cap to Stewart. 

Yukon.—Provisional figures for 1957 of the 
Yukon Consolidated Gold Corporation, Ltd., 
indicate a profit of $281,500 after providing 
for all charges other than income tax. The 
figure is also exclusive of any revenue to be 
obtained under the Emergency Gold Mining 
Assistance Act, which amount has been esti- 
mated at $85,000. Income tax is assessed at 
$102,000. 








TORONTO 
April 20. 

Porcupine.—Dome Mines reports a profit 
of $1,804,337 for 1957, which compares with 
$1,937,447 for the previous year. Last year 
the company milled 686,800 tons of ore for 
an average recovery of $8-22 per ton. 

Kirkland Lake.—During 1957 milling 
operations at Lake Shore Mines were merged 
successfully with those of the adjoining 
affiliate, Wright-Hargreaves Mines, and the 
savings to date from this programme have, it 
is stated, more than justified the move. 
Additional economies are being studied and 
it is hoped to combine as many of the 
operations of these two companies as 
possible. In the year under review production 
totalled $2,466,791, after allowing tor 
marketing expenses and federal cost bonus; 
ore milled totalled 179,474 tons and the 
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operating profit was $32,193. Among its 
growing outside interests Lake Shore is 
participating in a major iron find at Iron 
Mountain, New Quebec, while it holds a 
substantial interest in Le Moyne Ungava 
Mines, which has spent over $1,000,000 in 
preliminary exploration of its nickel-copper 
property in Ungava, New Quebec. 

In 1957 Teck-Hughes Gold Mines milled 
181,745 tons of ore for a bullion recovery 
equal to $1,005,835, including cost aid. 
Operations were conducted at a loss of 
$35,341, but after allowing for outside in- 
come and dividends the net profit of the 
company was $528,654. 

North-Western Ontario.—It is estimated 
that the operations of New Dickenson Mines 
in 1957 will result in a profit of $655,000, after 
providing for all write-offs. In the year 
163,793 tons of ore milled for a_ bullion 
recovery equal to $2,946,420. At December 
31 last ore reserves were estimated as 
497,714 tons averaging 0-525 oz. of gold per 
ton. 

Manitouwadge.—The first car of concen- 
trates was shipped by Geco Mines, Ltd., on 
September 9, 1957. The report for that year 
states that milling began at a rate of about 
1,800 tons per day and by October 11 had 
moved up to 2,100 tons. On October 12 the 
second secondary grinding unit was placed in 
operation and by the end of the month the 
daily tonnage was up to rated plant capacity. 
Through November and December steady 
improvement was obtained in both tonnage 
treated and copper recovery, in December 
the daily tonnage averaging 3,670 on a 
993°, operating time ; copper recovery for 
the same month was 96-0%. By the end of 
the year 345,752 tons of ore had been milled. 
In the period to December 31 last a profit of 
$707,432 was earned. At this mine the main 
wusual feature in mining plant equipment 
is the use of friction-type production hoists 
mounted at the top of a reinforced-concrete 
tower. With little opportunity for adequate 
pre-production testing these units have 
operated most satisfactorily, the report 
states. Ore reserves at the end of 1957 are 
estimated as 14,806,200 tons. 

Quebee.—The Quemont Mining Corpora- 
tion reports a profit of $1,497,882 for 1957, 
against $3,674,030 for the previous year. 
Earnings during the year were seriously 
affected by decreased prices for copper and 
anc. In the year 837,231 tons of ore was 
milled, reserves at December 31 last being 
estimated as 7,430,000 tons. 
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Friction Hoist, No. 1 Shaft, Geco Mines. 


The report of the British Aluminium Co., 
Ltd., for 1958 states that in order to ensure 
supplies of alumina for the Baie Comeau 
operations of Canadian British Aluminium 
Co., Ltd., British Aluminium has taken a 10% 
interest in the FRIA Compagnie Inter- 
nationale pour la Production de ]’Alumine. 
This company has been formed in French 
Guinea with international participation for 
the production of alumina in French West 
Africa, utilizing the extensive deposits of 
bauxite in the area. It is intended to establish 
an alumina plant of a capacity of 480,000 
metric tons per annum. 

In its report for 1957 Aluminium, Ltd., 
states that in the first half of the year it was 
decided to postpone indefinitely the con- 
struction of the eighth potline at Kitimat and 
the construction of new smelter facilities in 
Quebec, which together would have added 
approximately 160,000 tons of annual 
aluminium capacity. No change was made in 
the schedule for the Chute-des-Passes hydro- 
electric project on the Peribonka River, nor 
in the construction schedule in the two 
alumina projects in Jamaica and British 
Guiana. The Chute-des-Passes power plant 
will have an installed generator capacity of 
1,000,000 h.p. ready for use late in 1959. 
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Oil.— Interest in oil exploration in Australia 
is waning, a serious position from a national 
point of view, particularly so when the great 
swing to diesel power for power generation 
and for railway purposes is considered. This 
means an increasingly heavy reliance upon 
imported fuel, the position being further 
complicated by the great expansion in road 
motor traffic and the displacement of horses 
by mechanical traction in agriculture. The 
seriousness of the position is recognized by 
the Commonwealth Government. 

In Papua two major oil companies operat- 
ing in conjunction—<Australasian Petroleum 
Co. Pty., Ltd., and Island Exploration Co. 
Pty., Ltd.—intend to discontinue the search 
when drilling the present three holes is 
completed. Important shareholders in these 
companies are the British Petroleum Pros- 
pecting Co., Ltd., and the Vacuum Oil Pty., 
Ltd. An additional sum of £A800,000 is 
required to complete the programme and 
negotiations are in progress for Government 
subsidies. The sum of £A30,000,000 has been 
spent by the two drilling companies. Govern- 
ment interest in the search for oil is indicated 
by the fact that spending by subsidies for 
drilling for information is at the rate of 
£A500,000 per year and a similar annual 
amount is spent for geological and geophysical 
surveys. 

In Western Australia the West Australian 
Petroleum Pty., Ltd., has announced its 
intention to continue the search for oil with 
normal vigour. Drilling is in progress in the 
Canning Basin in the Kimberley country and 
a site for a second bore is being prepared at 
Meda, 40 miles east of Derby, following 
intensive geological, gravity-meter, and 
seismograph surveys carried out over several 
years. 

Australian interest in oil in Timor has 
received a check by the suspension of drilling 
by the Australian-controlled company. 
Although the well is the first results do 
not appear to have realized expectations. 
It is stated that Timor Oil, Ltd., the 
Australian company drilling on the Island, 
might concentrate on geological exploration 
with its remaining capital. Prospects of 
finding oil are considered to be substantially 
the same as when the capital was subscribed. 
The failure of the first well to locate oil has 
only a slight effect upon the overall prospect. 
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Emphasis will now be placed on geological 
exploration for structures that are not yet clear 
enough to justify the drilling of another deep 
hole in the near future. 

Mineral Search in Papua.—Following the 
rise to great importance of the gold-mining 


industry there was optimism as to the 
possible mineral potentialities of the Territory 
of Papua. With the decline of gold mining 
this optimism in other metals has also 
waned. Copper, which gave promise in 
earlier years, is moribund and prospecting for 
nickel has been unsatisfactory. Surveys are 
now in progress with the object of locating 
other mineral deposits. One is directed 
towards nickel deposits and the other will 
explore phosphate occurrences. Extensive 
nickel deposits have been reported in Dutch 
New Guinea and this fact influences the hope 
that occurrences may exist in extensive 
tracts of similar country in Papua. The search 
for phosphates is important because of the 
widespread use of this material in Australian 
agriculture. The localities in view are the 
islands along the coast of Papua and New 
Guinea. 

Mining Outlook.—In 1957, before the 
effect of the world-wide fall in metal prices 
became felt to a serious extent in Australia, 
some production records were established. 
Aluminium ingot production in Tasmania, 
a new industry, is stated to have shown a 
sharp increase with an output of 10,624 tons, 
1,500 tons more than in 1956, which was the 
first full year of operation. Lead production 
was 330,000 tons and that of zinc was 
295,000 tons; it is recorded that Australia 
displaced the United States as the leading 
lead producer in the world. Production in 
the current year will be less, for the Broken 
Hill mines have cut output by 10% ; pro- 
duction by Lake George Mines will also be 
an influence, but Mount Isa Mines are 
maintaining a normal—or even greater— 
rate. There is marked advance in steel ; pig 
iron increased during the year by 200,000 tons 
to 2,217,706 tons and steel rose by 500,000 
tons to a total of 3,055,024 tons. The near 
future will see a further substantial increase in 
steel output and to meet the growing demand 
from Australian ore the Broken Hill Pro- 
prietary Co. is very active in prospecting 
work in North Queensland to ascertain the 
economic value of extensive iron-ore deposits 
on the Cape York Peninsula. 

Despite the competition of alternative 
fuels, and the loss of Victorian markets to 
brown coal for locomotive fuel and for gas 
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manufacture, production of black coal has 
increased and totalled 19,788,567 tons in 
1957 and exports reached 759,000 tons. In 
the same period output of brown coal was 
10,730,999 tons. Mechanization of collieries 
and decrease in industrial disputes have 
permitted costs to fall to a level more com- 
petitive with alternative fuels and the 
substantial build up in export trade. The 
coal miners, however, propose to throw away 
this great industrial gain by a demand for a 
35-hour week, which will add about 6s. per 
ton to the price of coal. 

Production of copper in Australia in 1957 
Was 32,892 tons of refined copper and 50,881 
tons of blister copper, according to a 
recent statement by the Bureau of Mineral 
Resources ; in 1956 output was 29,307 tons 
of refined and 49,030 tons of blister copper. 
Mine production in the last months of the 
year showed a decided fall. The decrease in 
the market price for copper has heavily 
affected the export of copper concentrates 
which decreased in December from a value of 
£A187,000 to {£A25,000, or for the last 
half-year of 1957 the export value fell from 
£A1,546,000 to £A853,000. Production by 
all copper mines is being maintained at the 
normal level, but Mount Isa Mines is 
increasing production. 

The effect of the reduction in output by 
Broken Hill mines as part of the move by the 
big lead and zinc producers of the world to 
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limit output and encourage a recovery in 
metal prices is shown by recent figures. All 
the companies have cut working time by the 
equivalent of one day in 10 working days. 
In the four weeks to March 8, the Zinc 
Corporation, Ltd., treated 58,961 tons of ore 
for 9,366 tons of lead concentrate and 
9,550 tons of zinc concentrate ; comparable 
figures for the average four weeks in the 
six months from June to December, 1957, 
show production at 68,442 tons of ore milled, 
for the recovery of 10,979 tons of lead concen- 
trate and 12,512 tons of zinc concentrate. 
This represents a cut in lead concentrate 
production of 15% and in zinc concentrate of 
23°. New Broken Hill Consolidated in the 
four weeks to March 8 treated 53,989 tons of 
ore and recovered 7,314 tons of lead and 
11,462 tons of zinc concentrate ; comparable 
four-weekly figures give 66,833 tons of ore, 
8,519 tons of lead concentrate, and 14,228 tons 
of zinc concentrate, decreases of 14° in lead 
and 19% in zine production, respectively. 
Figures for North Broken Hill, Ltd., and 
Broken Hill South, Ltd., are not available 
to date but are probably of a similar order. 
King Island.—King Island Scheelite, the 
largest tungsten producer in Australia, 
experienced a heavy fall in profit in the year 
to October 31, last, caused by the general 
fall in the tungsten market. Profit in the 
1956 period was £A1,003,773, but that for 
1957 was £A374,857. The company’s contract 
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for the sale of concentrates to the United 
Kingdom, at a favourable price, ended in 
February, 1956, and the contract with the 
United States will expire in the current 
month. Final shipments have been made and 
the future will depend upon sales on the open 
market. 

The financial position of the company is 
strong, for considerable proportions of past 
profits have been invested and at the present 
time the company is engaged, with associated 
companies, in the search for ore deposits 
elsewhere in Australia, although the King 
Island ore reserve position appears to be 
as strong as previously. It is stated that 
the cost of investments is £A389,727 and the 
market value is £A465,000. During the 
financial year the mill treated 264,588 tons of 
ore of an average grade of 0-482 tungstic 
acid, for the recovery of 1,437-27 tons of 
scheelite concentrate valued at £A1,781,757. 
In the previous year ore treated amounted 
to 265,919 tons and concentrate production 
was 1,521-39 tons, valued at £A2,486,290 ; 
average grade of ore milled was 0-540% 
tungstic acid. The company’s programme of 
plant improvement and overburden removal 
has been practically completed and the mine 
should be in a good position to meet the more 
difficult period ahead. 

Western Australia.— Development work on 
the Crown Reef at Central Norseman con- 
tinues to disclose good-grade ore. At No. 15 
level rising was advanced 181 ft. in ore of an 
average grade of 19-1 dwt. per ton over a 
width of 48 in. and a second rise showed ore 
worth 12-9 dwt. over 51 in. for a distance of 
136 ft. At No. 16 level the south drive in 
Section 59 was in ore worth 9-8 dwt. over 
50 in. for a distance of 138 ft. A hanging-wall 
south drive was commenced in Section 59-45 
and advanced 50 ft. on reef assaying 5-1 dwt. 
over 48in. At the same level Section 77 
footwall drive was advanced 171 ft. on reef 
averaging 22-0 dwt. over a width of 51 in. 
Development was also continued in the 
Princess Royal area and at No. 6 level the 
Section 27220 rise averaged 9-6 dwt. over 
54 in. for the 34 ft. risen. The Section 25640 
winze from the same level was in ore assaying 
14-9 dwt. over 56in. from 22 ft. to 45 ft. 
At No. 11 level the Section 302 south drive 
was advanced 89 ft. to 284 ft. The reef was 


narrow and low-grade from 195 ft. to 260 ft., 
but from there to 284 ft. the average value 
was 16:8 dwt. over a width of 48 in. 

At the Copperhead Mine of Great Western 
Consolidated 


the only development work 
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reported for the month was the sinking of the 
inclined shaft, which was advanced 66 ft. to 
292 ft. below the No. 18 level. At the 
Fraser’s mine, at Southern Cross, results 
appear to have been reasonably satisfactory, 
At No. 6 level a north drive from the 603 
cross-cut was commenced and advanced 
52 ft. on lode averaging 13-3 dwt. for 19 ft., 
the remainder being low-grade. A _ south 
drive was also commenced and driven 54 ft. 
on lode worth 9-0 dwt. At the Nevoria Mine, 
Marvel Loch, results appear better, however, 
At. No. 3 level, the east drive in Block 6 
reached 237 ft.; ore from 172 ft. to 192 ft. 
assayed 15-5 dwt. and from 192 ft. to 233 ft. 
value was 5:9 dwt. The west drive in the 
south lode was driven 45 ft.; assays from 
325 ft. to 339 ft. were 10-5 dwt. and from 
339 ft. to 382 ft., 4:5 dwt. The north cross- 
cut from the west drive cut lode from 103 ft. 
to 108 ft., the average value being 5-5 dwt. ; 
a second lode was met between 127 ft. and 
132 ft. assaying 7:8dwt., with ore still 
showing in the face. For the month of March, 
3,000 tons of ore was carted from the 
Nevoria mine to the Great Western Con- 
solidated mill at Bullfinch and it is reported 
that ore at the No. 2 level is up to 24 ft. wide. 
Locomotive haulage is to be commenced 
underground. 

Pyrite.—The Tasmanian Department of 
Mines has been examining a pyrite deposit 
near Port Sorrell, on the north coast of the 
Island. It is reported that the occurrence 
has been drilled and a body of mineral 
approximating 750,000 tons, containing 13% 
sulphur has been indicated. Material of this 
grade would require concentration and the 
deposit may have future value. 

Although Australia is using increasing 
tonnages of sulphur in industry there is a 
very large tonnage of sulphide concentrate 
still unused, so that there does not seem an 
opening at the present time for the product 
of a new occurrence. Thereismuch prominence 
being given to the importation of elemental 
sulphur from overseas, while Australian 
pyritic ores can supply all sulphur require- 
ments. The Broken Hill mines are large 
producers of lead and zinc concentrates, 
while Mount Morgan is a big producer of 
pyrites concentrates from the milling of its 
copper ores and has large stockpiles. The 
position at Mount Lyell Mines is similar, but 
this company supplies the needs of its own 
chemical works. Electrolytic Zinc Co. of 
Australasia also uses gas from its own ores. 
Two Australian companies, Nairne Pyrites, in 
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South Australia and Norseman Gold Mines, 
in Western Australia, mine and concentrate 
pyrite ore for the chemical industries and 
a big potential exists in the sulphide con- 
centrates of the Kalgoorlie gold mines, which 
have only recently been turned to a limited 
account for their sulphur content. If Austra- 
lian industry expands with present rapidity 
imported sulphur should be replaced by local 
pyrite, but as present conditions do not 
permit the utilization of the country’s full 
sulphur production there does not appear 
room for a new producer until the material 
from existing producers of concentrates is 
fully absorbed. 


SINGAPORE 
April 5. 


Tin Industry.—Some 4,000 tin-mine workers 
have become unemployed in Malaya as a 
result of the restrictions imposed by the 
International Tin Council, the latest retrench- 
ment being of 100 workers of the American- 
owned Pacific Tin Consolidated Corporation 
in Kampar, where a dredge stopped opera- 
tions. The company retained about 80 other 
men for maintenance work. A few days 
before 225 workers were dismissed by Pahang 
Consolidated. Earlier a statement showed 
that five dredges ceased to operate in 
February. 

Mining circles in Malaya have recently been 
making it evident that they consider all 
major producing and consuming countries, 
including the U.S.A. and Russia, should join 
the International Tin Agreement if it is to 
achieve its objects of preventing or curing any 
crisis in the industry, particularly now that 
Malayan Chinese miners are reported to be 
alarmed at the appearance of Chinese tin 
on the market. However, Mr. Woo Ka Lim, 
a mining member of the Federation of Malaya 
Legislative Council, said in Ipoh that China 
could not be invited to join the I.T.A. 
because membership of it was available only 
to members of the United Nations Organiza- 
tion. Mr. Woo said China was estimated to be 
producing about 8,000 tons of fairly good 
quality tin a year, of which about 4,500 tons 
were retained for domestic consumption. 
Miners in Malaya could stop worrying about 
having China in the pact, he thought, 
although a Tokyo message now says that 
China has agreed to send Japan tin at a 
lower price than Japan pays for Malayan 
metal. 
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As a result of an improvement in the war 
against the Communist terrorists in the Kinta 
district and because of tin restriction six 
lieutenants and 240 other ranks of the 900- 
strong Kinta Valley Home Guard have been 
discharged. The retrenched men are to get 
gratuities according to rank and length of 
service. The Perak Chinese Mining Associa- 
tion contributes about 40% of the cost of 
maintaining the force and because of the tin 
position recently sought relief from its share 
of the burden. 

The International Tin Council, under the 
buffer stock scheme, has fixed a permissible 
export amount for the Federation of Malaya 
of 8,625 tons of tin metal during the second 
quota period which runs from April 1 to 
June 30. 

Mr. Arthur H. Miles, from Hobart, Tas- 
mania, has retired from Malaya after working 
there as a tin miner and company director 
for more than 50 years. He worked as an 
engineer on the first tin dredge in the Malay 
peninsula, for the Tongkah Harbour Tin 
Dredging Company, founded by his father, 
Capt. E. T. Miles. Later. Mr. Miles was 
associated with Mr. Henry Waugh in forming 
several tin-dredging companies in Malaya. 
He was first chairman of the Association of 
British and Commonwealth Mineowners. 
Mr. Miles, now aged 71, recently left Malaya 
for his retirement in Southern Rhodesia. 

Iron Ore.—Lack of demand by Japan for 
Malayan iron ore is causing a cut in output 
for 1958. Indeed the failure of Japan to take 
up all the output of the Trengganu mine 
during 1957 cast a gloom over the industry. 
This thriving mine at Bukit Besi, which em- 
ployed 2,000 workers, had to lay off 600 of 
them and dispense with the services of six 
European engineers, projecting on a reduced 
output of over 1,000,000 tons for 1958. This 
will seriously affect the mine’s payment of 
royalty to the Trengganu state. 

Apart from Trengganu and Johore iron 
ore has also been found in the states of Kedah, 
Pahang, Kelantan, and Perak. It would 
therefore appear that previous estimates of 
Malaya’s iron-ore reserves at about 45,000,000 
tons could be mistaken. Recently a new 
deposit of high-grade iron ore was found in 
the state of Perak. A Malayan company 
formed in 1957 is developing this mine, which 
is expected to produce 200,000 tons of ore 
during the first year of operation. A private 
road will enable the ore to reach a harbour to 
be developed about 65 miles from the mine. 

From this harbour, which is said to be 
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capable of accommodating ore boats of 
9,000-ton capacity, ore could be exported 
overseas. Without this harbour the ore would 
have to be carried overland to Prai, more than 
100 miles away. 

One of the difficulties confronting the iron- 
mining industry in the Chinese view is the 
absence of smelting facilities in Malaya. 
Although considered to be basically suitable 
for coking coal from Batu Arang is situated 
too far away from any of the iron mines to be 
economical. Apparently it now becomes 
necessary to locate nearer sources of coal 
or to devise means of reducing the cost of 
transportation to enable the existing coal 
resources to be put to good use. 

The total Malayan production of iron ore 
for 1957 amounted to 2,972,359 tons, against 
2,444,570 tons in 1956. The total exports of 
iron ore from Malay amounted to 2,919,739 
tons as against 2,376,485 tons exported during 
1956. Foreign exchange to the value of 
(Malayan) $65,560,000 was added to the 
Treasury during 1957. 

An electric furnace is to be installed in the 
Ipoh, Perak, Malaya, foundry of United 
Engineers, Ltd. It will produce iron castings 
for the mining industry among its other 
activities. 

India.—Certain iron-ore deposits in Orissa 
are to be developed by Japanese and Indian 
experts to provide supplies for Japan’s steel 
industry, following negotiations with the Fuji 
Steel Company. Through this arrangement 
it is expected that India will supply Japan 
with a further 2,000,000 tons of ore annually. 
However, the production of non-ferrous 
metals is the most difficult thing facing 
the engineering industry according to 
Mr. Manubhai Shah, Indian Minister for 
Industry. He said that with respect to a 
prospective survey the Ministry for Steel, 
Mines and Fuel and the Department of 
Geological Survey were alive to the problem 
and were doing their best to expedite matters. 
He also said the central heavy machinery 
building plant to be established at Ranchi 
with Russian collaboration could, when fully 
set up, help produce one complete steel plant 
every two years. At the same time a foundry 
forge plant to be established at Ranchi in 
collaboration with Czechoslovakia would 
supply heavy castings and forgings for heavy 
machinery plant. 

Britain, the U.S.A., and West Germany are 
also collaborating with India in the pro- 
gramme to expand her steel industry, so that 
four big plants are expected to be in operation 
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by 1960. These, plus several smaller plants 
already functioning, will give India large- 
scale steel production, as a result of which 
she will be able to export steel and its pro- 
ducts to Malaya and other South-East Asian 
countries. At present Malaya’s steel supplies 
come mainly from Britain, Japan, and 
Belgium. 

A fleet of giant American tractors is at 
work on the Neyveli lignite project, 140 miles 
south of Madras, under the second five-year 
plan. A rich seam of lignite lies 180 ft. below 
the surface and, after the removal by 1960 
of more than 25,000,000 cu. ft. of earth, it is 
hoped that work will start on an open-cut 
mine. The Neyveli lignite project has the 
following objects :— 

To supply South India’s largest thermal 
power station, to generate 95,000 kW in its 
initial stage. 

To provide 300,000 tons of inexpensive 
brown coal briquettes for household and 
industrial use and to start a fertilizer factory 
producing ammonium sulphate to enrich the 
soil. 

Dr. H. J. Bhabha, chairman of the 
Atomic Energy Commission, said in Banga- 
lore recently that the known reserves of 
uranium and thorium in India already ex- 
ceeded in energy value the equivalent of 
30 times the Indian reserves of coal. They 
were enough to support annual per capita 
energy consumption equal to that of in- 
dustrially more advanced countries for over 
300 years. 

Two refineries are to be set up by the 
Government to exploit oil found in a 500 sq. 
mile area of Assam. One will be located in 


Assam and the other at Barauni, in Bihar. | 


An agreement has been signed between the 
Government and the Burmah Oil Company 
to set up a joint company for exploiting 
Assam oil and piping it to the two new 
refineries. 

Thailand.—Krupp representatives from 
West Germany are reported to be arranging 
to spend six months in Thailand to investigate 
mineral resources and to make plans to set up 
an iron and steel works. 

Asia’s Minerals.—Mineral production in 
Asia continued to rise during 1956, according 
to a survey by the United Nations Economic 
Commission for Asia and the Far East. 
The survey notes record output in basic 
mineral products—such as, coal, iron ore, 
petroleum, and natural gas. Compared with 
1955 the production of aluminium, bauxite, 














copper, 

nickel, tv 
increased 
in the } 
tungsten 
mony an 
of ilmeni 


Econo 
conditio1 
Bank n 
1955-56 
income 
{1,931 0 
[229,00 
outside 1 
gold .an 
tively {£ 
all of t 
repatria 
tions ar 
1955 th 
and {5s 
increase 
excludir 
to £488 
includin 
uraniun 
with d 
centrate 
Import: 
{551,00 
1957-5 
about 
revenue 
in the 
£41,20( 
ferring 
account 
£14,006 
about 
Accoun 
increas 
carried 

Euro 
pits are 
a redu 
been h 
Associ 
union. 

The 
Africa, 
interes 
compa 


lants 
Arge- 
‘hich 

pro- 
\Sian 
plies 

and 


is at 
niles 
‘year 
elow 
1960 
it is 
1-cut 
, the 


rmal 
n its 


isive 

and 
tory 
1 the 


the 
nga- 
Ss of 
r €X- 
it of 
They 
upita 
[ in- 
over 


~ the 


0 sq. 
od in 


ihar. | 


1 the 
pany 
iting 

new 


from 
ging 
igate 
et up 


n in 
rding 
omic 
East. 
basic 


ore, 
with 
ixite, 


MAY, 


copper, limestone, magnesium, mercury, 
nickel, tungsten, titanium, and ilmenite also 
increased. Asia continued to lead the world 
in the production of graphite, mica, tin, 
tungsten concentrates, and possibly anti- 
mony and it was also an important exporter 
of ilmenite and manganese ores. 


JOHANNESBURG 
April 25. 

Economy of the Union.—In its review of 
conditions in 1957 the South African Reserve 
Bank notes that in the financial years 
1955-56 to 1956-57, the total national 
income increased from {£1,797,000,000 to 
{1,931,000,000 of which £208,000,000 and 
{229,000,000, respectively, accrued to sources 
outside the country. To the national incomes 
gold and other mining contributed respec- 
tively £237,200,000 and £259,700,000. Not 
all of these externally-held earnings were 
repatriated. The latest returns for repatria- 
tions are not yet available, but in 1954 and 
1955 the respective figures were {54,000,000 
and £58,000,000, which have possibly since 
increased further. Exports last year, 
excluding gold and ships’ stores, increased 
to £488,000,000 from £402,000,000 in 1956, 
including advances of about £11,000,000 in 
uranium oxide and {3,000,000 in diamonds, 
with declines of {£4,000,000 in lead con- 
centrates and of {3,000,000 in copper. 
Imports increased by about £57,000,000 to 
{551,000,000._ Treasury returns for the 
1957-58 year show that while a surplus of 
about £32,000,000 was reflected in the 
revenue account and {9,200,000 borrowed 
in the form of a loan levy, a total of 
{41,200,000, this was absorbed in trans- 
fering £26,900,000 from revenue to loan 
account, in financing the deficit of about 
{14,000,000 on loan account, the deficit of 
about £450,000 on the Bantu Education 
Account, and providing £56,000 in the 
increase of the wunappropriated balance 
carried forward at March 31, 1958. 

European colliery workers in the Natal 
pits are pressing claims for higher wages and 
a reduced working week. Discussions have 
been held between the Natal Coal Owners’ 
Association and representatives of the trade 
union. 

The Shareholders’ Association of South 
Africa, recently formed to protect the 
Interests of minority shareholders in public 
companies, has called on the Government for 
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amendments to be effected to the Companies 
Act and to give them greater representation 
on boards of directors. 

A notice issued by the Minister of Economic 
Affairs consolidates export control and 
imposes severe penalties for failure to comply 
with its provisions. Certain exemptions are 
allowed in respect of items so endorsed or 
exempted ; of exports of controlled items to 
Basutoland and Swaziland and Bechuanaland 
Protectorates, and in respect of strategic 
commodities so endorsed when exported to 
Commonwealth countries, British Possessions, 
and the United States. Generally, applicants 
for export permits covering strategic com- 
modities must submit an import clearance 
relative to the country of destination. 
This consolidation, it is explained, is in 
line with the Union’s participation with 
certain other countries in_ international 
control over strategic commodities. Among 
the items listed for export control are 
deuterium and compounds including heavy 
water and heavy paraffin; explosives and 
detonators ; stabilizers for explosives ;_ pro- 


pellants; alloys and metals containing 
chromium, cobalt, copper, molybdenum, 
nickel, tantalum, tungsten, uranium or 


zinc; aluminium and alloys; artificial 
graphite ; beryllium metal; carbonyl iron 
powder ; carnotite ; coal and coke ; specified 
cobalt supplies; columbium _ supplies ; 
copper supplies ; industrial diamonds ; ferro- 
titanium ; germanium and compounds ; iron 
and steel; lead supplies; lithium com- 
pounds; magnesium supplies; magnetic 
materials ; materials for use in refractories ; 
mercury ; molybdenum supplies; nickel 
supplies ; niobium ; printers’ metal ; silicon ; 
steel helmets ; tantalum supplies ; tin scrap ; 
titanium metal and alloys; tungsten sup- 
plies ; certain woven-wire mesh ; zirconium 
supplies ; magnetometers ; quartz crystals ; 
radiation detection equipment and com- 
ponents ; construction and conveying equip- 
ment ; specified excavating and moving 
equipment ; oil-well drilling and oil explora- 
tion equipment; specified pumps and 
specified valves. 

The grand total value of imports in the 
first two months of 1958 increased to 
£104,300,000 from the corresponding 1957 
figure of £87,000,000. On the other hand, 
the grand total value of exports declined to 
£63,900,000 from the corresponding 1957 
amount of £72,300,000. 

Marginal Mines.—Recently the Minister 
of Mines commented that were certain 
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measures introduced to relieve the position 
of the marginal or vulnerable mines savings 
of 27-3d. a ton could be effected. It is 
understood that these measures include 
reduced rail tariffs on such supplies as coal, 
lime, and timber ; the elimination of training 
on these mines and the transfer to other 
mines of trainees; abolition of free hospi- 
talization by these mines for Native personnel, 
and relief from certain Municipal rates and 
assessments. A commission may investigate 
the whole position of these mines. 

Mine Research.—The head of the Depart- 
ment of Mining Engineering at the Wit- 
watersrand University, Prof. R. A. L. Black, 
recently urged that greater attention be paid 
to the sphere of routine productive operations 
as offering scope for improving performance 
and productivity. Great strides have recently 
been made in the techniques of shaft-sinking 
and mechanized development, but he com- 
mented by implication that routine pro- 
duction had been relatively neglected (an 
understandable condition in the period of 
intense development through which the 
industry has passed since the recent war). 
Breaking down routine production into its 
constituent components, the Professor com- 
mented that it is in the stopes and haulages 
and shafts that the main battle for greater 
efficiency has to be fought; there the 
greatest proportion of labour complements 
are disposed and of costs incurred. The 
problems in removing and _ transporting 
the broken rock from the stopes to the 
shafts are far from solved. Methods of 
solution have so far been directed towards 
the use of more powerful scrapers, bigger 
cars, and heavier locomotives. In rapidly- 
advancing faces or excavations a major 
problem is the placing of supports ; solutions 
may require the development of specifically 
designed equipment. A new approach should 
be conducted from first principles, involving 
the co-ordination of the whole resources of 
the entire industry. He recommended the 
establishment of a mining research institute, 
adequately financed, and consisting of two 
essential parts: An operational research 
panel of mining, mechanical, and electrical 
engineers for field analytical work and 
testing operations and an_ engineering 
research laboratory for the design and 
development of new equipment. He suggests 
centralization of routine surface work for a 
group of mines, including the use of electronic 
computing machines. Other sections offering 
scope for study and research are the metal- 
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lurgical plants and mechanical workshops 
and generally in engineering maintenance. 

Transvaal.—Inyoni Mining and Explora- 
tion Co., Ltd., reports that one of its working 
sections was recently flooded again through 
heavy rainfalls and consequent seepage. 
Additional pumping equipment has_ been 
installed and unwatering is expected to be 
effected by April-end. Trial milling has 
been initiated and the first gold from current 
operations produced. Ground near the mine 
has been acquired for growing mine timber, 

A commission of inquiry has been appointed 
to investigate the curtailment of operations 
by Rustenburg Platinum Mines, Ltd., and to 
determine whether further curtailment and 
retrenchment is likely and what steps can 
be taken to avoid this or minimize its extent. 

Union Corporation, Ltd., has arranged to 
place £2,000,000 of 63° unsecured 1974-1983 
notes with undisclosed interests in the Union 
to finance its business especially the exten- 
sion of development in the Kinross—Bethal 
goldfield, with the condition that further 
borrowings can be effected without the 
consent of the .noteholders, providing that 
total borrowings do not exceed two-thirds 
of the issued capital and agreed reserves as 
disclosed in the consolidated balance sheet 
from time to time. Winkelhaak Mines, Ltd., 
the first of the group’s ventures in the 
Kinross—Bethal area, has nearly completed 
its reduction plant, certain sections of which 
are already being tested and the start of 
production is therefore close at hand. The 
company has arranged to borrow £1,000,000 
from the National Finance Corporation at 
54% for five years, guaranteed by the Union 
Corporation for a fee of $% per year and 
£750,000 through Union Corporation at 
an initial rate of 64°, while its subsidiary, 
Evander Townships, will raise a 20-year 
loan at 63°, from S.A. Mutual Life Assurance, 
terminable after three years. 

Owing to the exhaustion of payable Main 
and South Reef ore in the East shaft area of 
West Rand Consolidated Mines, that shaft 
and the South Reduction (Gold) plant have 
been closed down and all gold treatment 
concentrated at the North Reduction (Gold) 
plant. However, equipment and plant at the 
East shaft and the South plant have been 
left intact. The 10 East sub-incline shaft to 
serve operations on the Bird Reefs has 
been connected with workings to the west 
and is being equipped for operations. 

Tax and lease payments of South African 
Land and Exploration Co., Ltd., have 
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recently been reduced, owing to allowances 
for capital expenditure on opening-up the 


contiguous section of the Withok zone, 
recently acquired. In that section, 5,890 ft. 
were sampled in 1957, 34-5°%, being payable 
and averaging 16-53 dwt. over 19-89 in. In the 
first 1958 quarter 880 ft. sampled averaged 
72:2°,, payable with values of 641 in.-dwt. ; 
the ore reserves at December 31, 1957, 
averaged 242 in.-dwt. The Withok results 
are encouraging in that they indicate 
continuation of payable shoots into the 
section, but particularly south of the tear 
fault zone where promising preliminary 
values have been obtained, much exploratory 
work remains to be completed before a 
reliable assessment can be made of the 
section's payable tonnage. The company 
attaches great importance to exploratory 
results in the next 12 months, especially 
south of the fault-zone. 

Free State.— Virginia (O.F.S.) Gold Mining 
is modifying its hoisting facilities. The steel 
headframe at the No. 2 shaft is being 
demolished and is to be replaced by a re- 
inforced-concrete headframe 190 ft. high. 
The effective operation of demolition and 
erection is expected to be completed within 
three to four weeks, but there will be a 
delay in the actual start of the concrete 
headframe. This shaft will then be used for 
hoisting a greater tonnage of waste rock, 
releasing No. 1 shaft from that duty and 


-1958 








Metro-Vick. 2,200 h.p. 
Winder at Rhokana. 


permitting the hoisting of a greater tonnage 
of ore in line with the extended capacity of 
the gold plant to 125,000 tons monthly. 

Free State Saaiplaas Gold Mining, which 
is sinking two shafts to depths of 6,000 ft. 
6,400 ft., sank its No. 1 shaft to 5,061 ft. in the 
first quarter, in which the A Reef of the 
Kimberley Series, about 450 ft. above the 
Basal Reef, was intersected at 4,925 ft. with 
average values around the perimeter of 
17 in.-dwt. Water-bearing fissures requiring 
cementation retarded progress. The No. 2 
shaft was sunk 858 ft. to 3,595 ft. 

Mineral Search.—-The associate of Rio Tinto 
in South Africa—Mineral Search of Africa 
(Private), Ltd.—is being transferred from 
Johannesburg to Salisbury, Southern 
Rhodesia, in order to effect and maintain 
closer contact and co-ordination with the 
group's head-office in Southern Africa, which 
is at Salisbury. Adequate representation will 
be maintained in Johannesburg, especially 
in respect of Rio Tinto Mining and Manage- 
ment Services of South Africa and the 
Palabora Mining Company, with which Rio 
Tinto is connected in association with New- 
mont Mining Corporation, the Transvaal 
Ore Co., Ltd., and the Merensky Trust. 

South-West Africa.—The Uis Tin Mining 
Co. (South West Africa), Ltd., was incor- 
porated in March, 1951, to acquire and 
exploit certain mining areas in the Brandberg 
district. Shares were subscribed for by the 
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public and Associated Tin Mines (S.W.A.), 
Ltd., acquired a substantial interest and sub- 
sequently became a subsidiary of Frobisher, 
Ltd., of Canada, controlled by Ventures, Ltd. 
Within a few months of the start of pro- 
duction in. October, 1953, however, the 
financial resources of the Uis company had 
become exhausted and in April, 1954, the 
company was placed under judicial manage- 
ment in the hopes that the moratorium 
against creditors would give time for—the 
company to prove the capacity of the mine. 
The judicial manager borrowed from Ven- 
tures, Ltd., £135,000 free of interest and 
secured by notarial general bonds over the 
company’s assets and by a first collateral 
mortgage bond over the mining areas, to 
facilitate the continuation of operations and 
provide additional plant and equipment. 
Despite a considerable improvement in 
methods of working results showed that the 
grade of ore found was very low and the 
extraction was of the same order. The original 
prospectus had stated that the expected 
average grade of the pegmatites could be 
safely assumed as not being below 0-3% 
metallic tin, with an expected recovery of 
about 0-25° metallic tin. In the treatment 
of over 1,300,000 tons of pegmatite the 
average recovery has been 0-11°% metallic 
tin, about two-fifths of the prospectus esti- 
mates. The judicial manager commissioned 
independent geological advice, which sub- 
sequently intimated that the production was 
a reliable indication of the grade and that the 
remaining available material in the pegmatite 
dykes could be expected to be about the 
same. The expense of an extensive geological 
survey was deemed to be unjustified, but the 
judicial manager decided on the continuation 
of operations as long as these did not incur 
loss, in order to ascertain whether unworked 
dykes contained substantial tonnages of a 
grade higher than those worked. No evidence 
has been forthcoming that there is any hope 
of this. Profits have been marginal, the net 
amount being {67,056 in the three years 
to the end of 1957, before allowing for interest 
charges before judicial management and for 
depreciation charges. As it is, replacements 
will be required within the next year or 
two, which would probably have absorbed 
the profit mentioned. At December 31, 1957, 
liabilities were £512,396 and current assets 
£144,583, reflecting a deficit of £367,813. 
Capital expenditure has amounted to 
£841,733. In March this year, Ventures, Ltd., 
which is also a_ pre-judicial-management 
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creditor for £86,933, demanded the immediate 
repayment of the £135,000 mortgage and is 
petitioning the High Court for cancellation 
of the Order of Judicial Management and 
the issue of a Winding-up Order. The judicial 
manager finds that there are no grounds 
justifying opposition against the petition 
and has accordingly submitted his affidavit 
to the High Court. 

The Diamond Dredging company has also 
acquired, as a subsidiary, the Moly-Copper 
Mining and Exploration Co. (S.W.A.), Ltd., 
which holds 200,000 of the 600,000 issued 
shares of Lorelei Copper Mines, Ltd. The 
latter holds the mining rights over 310 base- 
metal claims on the northern bank of the 
Orange River in the Luderitz district, 
immediately east of Diamond Area No.1, 
where the rights are owned by Consolidated 
Diamond Mines of South-West Africa, which 
also owns the prior rights in respect of 
Diamond Area No. 2. The Lorelei company 
has located several bodies of copper and 
molybdenum ore in its claim area and plans 
an extension of prospecting operations for the 
latter. Small-scale operations and production 
of copper concentrates (also containing silver, 
gold, and molybdenum) was suspended last 
year due to the metal-market conditions. The 
Moly-Copper company has also acquired a 
prospecting grant over about 1,500 sq. miles 
adjacent to the Lorelei holdings. 

The Diamond Dredging company is now 
making a public issue of shares to raise initial 
working capital. 

Bechuanaland.—The sales and sales value 
of mineral production in 1957 were as 
follows : Gold—oz., 190-49, £2,338 ; silver— 
oz., 35°36, £11; kyanite—sh. tons, 120, 
£1,600 ; asbestos—sh. tons, 1,581, £112,344, 
and manganese ore—sh. tons, 237, £2,300, 
a total of £118,593. Two mining companies, 
awarded Crown Grants, opened up two small 
manganese mines in the south-eastern areas. 
One, discovered by .a_ geologist of the 
Geological Survey, is in the Bangwaketse 
Reserve, where the ore occurs as pods and 





lenses in a shale horizon immediately 
overlying Black Reef quartzites of the 
Transvaal System. Active development 


proceeds, but no exports were effected in 
1957. The second is in the Bamalete Reserve, 
the ore occurring as stringers, veins, and 
impregnations in porous sandstone associated 
with the Polo Ground Quartzite horizon of 
the lower Timeball Hill stage of the Pretoria 
Series (Transvaal System). Last year’s 


exports came from the second deposit. 
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Exploration of the territory’s potential 
coalfield by the Geological Survey was 
concentrated in 1957 in the Morapule Basin 
(west of Palapye) and in the Mamabule area 
in the southern Bamangwato Reserve. In 
the central eight square miles of the former 
mne the programme was completed in 
February, 1958, and proved that the main 
seam at the base of the Upper Ecca maintains 
a thickness of 20 ft. to 30 ft. throughout 
the central section with calorific values of 
11:4 to 11:9 lb./lb., ash contents of 12% to 
14%, and fuel ratio of 2-2 to 2-4. Vast coal 
reserves have been proved in the Basin. In 
the Mamabule area work which has traced 
the coal horizon in the Middle Ecca Series 
near surface and east of the railway shows 
the possible occurrence of good quality coal is 
suggested. 

Geological Survey drilling is proceeding in 
a chrysotile occurrence in serpentized dolo- 
mite along a dolerite sheet contact in the 
Naka-la-Phala area south of Serowe. Drilling 
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s also proceeding along the Molopo River in 
he southern districts to trace horizons of 
insilicified crocidolite asbestos in banded 
ironstones of the Griquatown Series : so far 
only silicified fibre occurrences have been 
encountered in this difficult sand-covered 
area. 

Company interest remained centred on the 
known Bamangwato Reserve mineral occur- 
rences, including the Bushman mine copper 
deposits about 70 miles north-east of Francis- 
town, the Magogaphate nickel occurrence in 
the north-eastern zone of the same Reserve, 
and the potential coal areas, as well the Nata 
area evaporite deposits of the Makarikari 
dis‘rict. 

Mineral rights owned by The British South 
Africa Co. in the Tuli Block were prospected 
further by Anglo American Corporation on 
behalf of De Beers Consolidated Mines. 

Work continued on the major 4-year 
Underground Water Development Scheme in 
the l’rotectorate. 
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Notes 


Sintered Friction Materials 


of production plant of the experience of the 


metals to the brake and clutch lining industry 


Sxope of conventional linings and facings and 





An extension of its activities to embrace 
the production of sintered metal and “ cera- 
metallic ’’ friction materials was recently 
announced by Ferodo, Ltd., of Chapel-en-le- 
Fith. This company has now entered the 
feld of sintered-metal production on an 
ambitious scale, providing sintered facings 
for new clutch and brake designs as well as a 
comprehensive range of replacement metallic 
facings. It has had the benefit in the design 


SK. Wellman Company, of America, which 
largely pioneered the application of sintered 


While Ferodo sintered metals are not ex- 
pected to replace asbestos-based products  ¢onsistent 
they will make possible the design of clutches required. 
tapable of sustaining auties beyond the The basic processes involved in manu- 
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mining engineer 











at the same time, provide Ferodo quality 
replacement linings and facings on heavy 
equipment having standardized metallic 
facings for certain brake and clutch applica- 
tions. 

These sintered-metal linings, produced by 
the compression and partial fusion of very 
fine particles, mainly of powdered metals, are 
said to give cooler running and longer life, 
while smooth engagement and uniform action 
are obtained in all conditions. Such materials 
have a high pressure resistance and ensure 
smooth running in. In heavy-duty clutches 
and brakes in all types of earth-moving 
equipment sintered facings give consistent 
‘operation under arduous conditions. They 
are also useful in other clutches where 
engagement characteristics are 


> 


, facture are as follows :— 
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The dry metal powders are accurately 
mixed and blended. They are then cold 
compacted at high pressures. The compacts 
are next assembled on their backings or cores 
which have already been prepared so as to 
assist the formation of a bond between plate 
and facing. The assembly, of compact and 
backing plate, is then sintered in a reducing 
atmosphere at temperatures up to 1,000° C. 
After sintering, the assemblies are finished by 
grinding, edge trimming, drilling, branding, 
and other necessary finishing operations. 
They are also finally inspected for dimensional 
accuracy before dispatch. 


Automatic Thickener 
A new high-capacity thickener with a 
completely automatic raising and lowering 
mechanism has been developed by _ the 
Denver Equipment Co., of Denver, Colorado. 
This mechanism allows the operator to take 
advantage of improved flocculating agents 
for increased rates of settling. With faster 
settling less area is required, which means a 
machine of smaller diameter. When an 
overload due to a gradual build-up of solids 
occurs the rakes are automatically raised a 
little and here they remain for a_ pre- 
determined length of time. If the overload 
persists this process is repeated until the 
rakes are finally raised to a point out of the 
overload area altogether. When the overload 
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is relieved the rakes are automatically lowered 
in fixed increments until they return to the 
normal position. The unit is illustrated. 


Uranium Fluorimeter 
Particulars have been made available of a 
new fluorimeter of the transmission type by 
Ball Brothers Research Corporation, of 
Box 191, Boulder, Colorado. The instrument 





has high sensitivity and can be used for the 
determination of trace amounts of uranium 
in water supplies, etc., as well as for the assay 
of uranium ore and for uranium plant and 
process control. The range of the instrument 
is generally considered to be 10-® to 10° 
grams. of uranium, but if care is observed in 
the associated chemical process it may be 
used at levels below 10-® gram. Regulation 
of lamp and circuit power supplies provide 
operation that is independent of normal 
power-line fluctuations. Readings are ob- 
tained from a digital dial instead of a meter, 
as can be seen from the illustration, and the 
instrument is completely self-contained and 
requires less than a square foot of laboratory 
bench space. An accessory attachment for 
liquid samples permits the fluorimeter to be 
used for other determinations. 
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Personal 


RoBERT ANNAN has been elected an Honorary 
Member of the Institution of Mining and Metallurgy. 

E. Bownay is returning from British Guiana. 

Joun D. BRADLEY is the new president of the 
Lead Industries Association in the United States. 

H. V. A. Briscoe, formerly Professor of Inorganic 
and Physical Chemistry, has been elected a Fellow 
of the Imperial College. 

C. A. Bristow has been elected a Fellow of the 
Imperial College. 

J. M. Caw has been awarded the Consolidated 
Gold Fields premium by the Institution of Mining 
and Metallurgy. ; 

R. H. CLouGu, H.M. Senior District Inspector of 
Mines and Quarries, West Midland and Southern 
Division, has been appointed Divisional Inspector, 
North Western Division. 

FRANK DIxEy has been elected an Honorary 
Member of the Institution of Mining and Metallurgy. 

E. S. Everitt, of Ruston-Bucyrus, Ltd., is 
visiting the U.S.A. and Canada. 

R. F. FARMER, assistant secretary since 1952, 
has been appointed Secretary of the Institution of 
Incorporated Plant Engineers. 

S. V. GRIFFITH is home from Burma. 

G. HARVEY is returning shortly from Ghana. 

J. H. HoLtomon has been awarded the 
Rosenhain medal of the Institute of Metals. 

R. S. Hutton, Professor-Emeritus of Metallurgy 
in Cambridge, has been awarded the Institute 
of Metals Medal in Platinum for 1958. 

V. C. ILttInG formerly Professor of Geology 
(Oil Technology), has been elected a Fellow of the 
Imperial College. 

A. W. JENNINGS has retired from partnership in 
F. W. Payne and Son. 

A. L. Jos is home on leave from Uganda. 


1958 


J. D. JoHNson with K. E. Mackay have been 
jointly awarded the Consolidated Gold Fields 
Gold Medal by the Institution of Mining and 


Metallurgy 

Ta LianG of Cornell University, has joined the 
consultants’ staff of Canadian Aero Service, Ltd., 
Ottawa, to aid and direct the aerial survey com- 
pany’s photo interpreters. 

C. H. MARTYN is home from Ghana. 

M. A. E. MAawsy has been elected an Honorary 
Member of the Institution of Mining and Metallurgy. 

C. MAXWELL NorMAN has been appointed vice- 
chairman of Camp Bird, Ltd. 

M. P. O’Connor is back from South 

G. H. Perks is home from Peru. 

H. J. Perrins, H.M. Senior District Inspector of 
Mines and Quarries, Durham Division, has been 
appointed Divisional Inspector, North-Eastern 
Division. 

J. E. PutLpott is returning from Ghana. 

A. L. RICHARDSON is now in South Africa. 

Er1k Ryp has been appointed a deputy manag- 
ing director of Atlas Copco AB. 

H. S. StrePpHENSON, H.M. Senior District Inspector 
of Mines and Quarries, West Midland and Southern 
Division, has been appointed Divisional Inspector, 
East Midland Division. 

A. LEONARD THOMAS has 
Managing director of South Crofty, 
. F. THuompson, chairman of 
Nickel, has been awarded the 
Institution for 1958. 

K. THompson is home from Cyprus. 


Africa. 


been appointed 
Ltd. 
International 


Gold Medal of the 
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R. G. WELLs is here from Australia. 
A. S. WILLIAMS is home from Southern Rhodesia. 


W. S. LANCASTER, raw materials buyer with 
Laporte Chemicals, Ltd., died on April 30. Mr. 
Lancaster for many years managed the company’s 
barytes mines in Shropshire, Westmorland, and 
Devonshire. He was due to retire in the current 
month. 

WILLIAM BUuLLock, who died on March 2, aged 
82, after a long illness, served as an apprentice 
in an iron works before joining Fraser and Chalmers 
Engineering Works in 1896 as a draughtsman. 
In 1900 he left to join the firm of Lake and Currie, 
for the next four years travelling widely in con- 
nexion with mineral dressing problems and mill 
construction. In 1904, however, Mr. Bullock 
rejoined Fraser and Chalmers and remained with 
them until his retirement as consultant in 1945, 
except for a period after the 1918 war when he was 
with Sandycroft, Ltd. Mr. Bullock was an Associate 
Member of the Institution of Mining and Metallurgy. 

HUBERT EDMUND JEFFERY, who died on February 
27, aged 63, was trained at the Camborne School of 
Mines, leaving in 1914 to join the Forces. He 
served with distinction in the Middle and Far East, 
receiving the Efficiency Decoration. In 1922, 
Mr. Jeffery left the Army and in the following year 
joined John Taylor and Sons in Mysore, being 
appointed underground agent at Nundydroog. 
Two years later, however, he became attached to 
the Kolar Gold Field fire service, a body with which 
he remained until his retirement in 1949 as consul- 
tant. Mr. Jeffery was an Associate Member of the 
Institution of Mining and Metallurgy. 


INSTITUTION OF MINING AND 
METALLURGY 
Elections and Transfers 


Member.—Maxwell Irving FREEMAN, A.R.C.S., 
B.Sc., D.1.C. (London) ; Jan Leja, Ph.D., A.R.S.M., 
Dipl. Ing. (Edmonton, Alberta); Charles Alastair 


O’CONNELL, B.Sc. (Mufulira). 
Associate Member to Member. 
Ancell BAKER, A.C.S.M. (Bukuri) ; 


BENNETTS, A.C.S.M. (Jos) ; 


-Wilfred Stephen 
Thomas William 
Frederick Harry Fitcn, 


A.R.C.S., B.Se., Ph.D. (Jesselton, North Borneo) ; 
Alfred Frost, A.R.C.S., B.Sc (Johannesburg) ; 
Adolf Wilhelm Stander SCHUMANN, B.Sc. (Luanshya). 

Associate Member—Anthony Philip Athelstan 
Botsst—ErR, A.C.S.M. (Northwood); Walter Kendall 
Alexander CONGREVE, Ph.D. (Watford); Ian 
Skeoch CuMMING, B.Sc. (Otu, Colombia); John 


MACKENZIE, B.Sc. (Stilfontein); David Thomson 
McMurray, B.Sc. (Eng.) (Bulawayo); Jack Vernon 
PuckEy, A.C.S.M. (dwaso); Josef Gotthard 


ScHMITZ (Luanshya). 


Student to Associate Member.—Timothy John 
Hunt, A.R.S.M., B.Sc. (Elliot Lake, Ontario) ; 
Colin Edward Tuwarrtes, B.Sc. (Sungei Lembing, 
Malaya); Roderick James ToLtey, A.R.S.M 
(Penang). 

A ffiliate—John: Charles Hitt (East Croydon) 
Alan Howe (Freetown) Roy Taytor, B.A. 


(Entebbe). 

Student.—Christopher Robert HARRISON (/ohan- 
nesburg); Charles Roger JoHNSON (Camborne 
Wing Kong Noe (London) ; Charles William Ewart 
Haslewood SMITH (7yvuvo) ; Martin Donald STOAKES 
(Tunbridge Wells) 








THE 


Metal Markets 


During April! 

Copper.—April saw little net change in copper 
prices ? although in the early part of the month 
the market sagged somewhat. Indeed throughout 
the period observers have been continually glancing 
over their shoulders at the weight of bearish factors 
bearing on the market. A good example of this was 
the reaction to the news, late in the month, that 
the U.S. Administration was putting before Congress 
a plan to support various U.S. mineral industries, 
including copper. Under the plan producers would 
receive subsidy payments to make good the 
difference between the actual U.S. market price 
and the proposed price for the commodity under 
the plan. In the case of copper the proposed price 
is 27} cents, so that even at present prices a subsidy 
of 24 cents per lb. would be called for. At first 
glance this news item looked like a bull point for 
copper and prices in London improved noticeably. 
Almost immediately afterwards, however, prices 
relapsed when dealers had had time to reflect on 
the fact that virtually every attempt by the U.S. 
Government to interfere with the free operation of 
the copper market had ultimately been to the 
detriment of that market, if not globally then 
certainly on all markets outside the U.S.A. In 
fact even U.S. copper-producing interests are not 
enamoured of the idea. It seems quite certain that 
the subsidy will not assist the recovery of the price 
to the predetermined level. Indeed, by subsidizing 
production and also the price cutting which an 
arbitrary increase in production would inevitably 
produce, the proposed minerals plan seems bound 
to aggravate the position of the market. 

In contrast to the generally depressed outlook 
of the market which, as has been remarked before, 
stems fundamentally from the poor showing of 
world and particularly American consumption, 
two factors of strength have obtained in April. 
The first is the strike at Chuquicamata in Chile to 
which attention was drawn in the last report. 
This is still in effect and seems a long way froma 
settlement. The other has been the continued 
shortage of wirebars in Europe resulting in premiums 
being consistently paid over the Metal Exchange 
price for specifiable metal. Strictly speaking the 
various production cutbacks which have been made 
in the course of the month should be quoted as 
bullish factors, but as they seem quite without 
influence on the market this may be regarded as a 
moot point. For the record it may be noted that 
Kennecott Copper has instituted yet another cut 
at its Western mines, so that these are now operating 
at only two-thirds of their 1957 rate. In Canada 
International Nickel cut nickel output by 10% 
twice in quick succession and copper production 
was obviously affected proportionately. 

U.K. copper consumption in February was 
51,559 tons of which 37,907 tons was refined. 
Production amounted to 10,263 tons primary refined 
and 7,831 tons secondary refined. Stocks were up 
in total, refined copper rising to 69,286 tons and 
blister dipping to 19,861 tons. 

Tin.—April has been a “‘ wait and see’’ month, 
the event for which the market was waiting being 
the meeting of the Tin Council, which is in progress 
as this report is being written. After displaying 
1 Recent prices, pp. 264, 304. 

2 See Table, p. 304. 
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a bad and, in some people’s view, unjustifiable 
attack of nervousness in the early part of the 
month the market subsequently recovered, although 
prices } remain very close to the minimum support 
level. However the backwardation of the early 
days of April, which was at times as wide as {8a 
ton, has now given way to a fairly consistent 
contango. Presumably the statement of a policy 
of continued austerity in the third quarter of the 
year by the Tin Council will encourage the market 
to look for signs of a return to balance in the 
statistical position which the continuation of export 
restrictions should ultimately ensure. 

Consumption of tin in the U.K. in February was 
1,567 tons and production 2,788 tons, including 
42 tons secondary. End-month stocks were again 
up at 20,322 tons. 

Lead.—After months of uncertainty the US. 
Tariff Commission eventually made its long- 
awaited recommendations on the application for 
higher U.S. lead-zinc tariffs towards the end of 
April. It is regrettable but true that the market 
position ! is no clearer now that the recommenda- 
tion has been made. The trouble stems from the 
fact that the Commission members investigating 
this particular question were evenly divided (into 
three Republicans and three Democrats) over the 
question of import quotas. Both sides in fact 
agreed on the need for an increase in the tariffs to 
the level laid down in existing legislation, but the 
Democrats were at variance with the tonnage 
quotas proposed by the Republicans. In its in- 
conclusive form the recommendation has gone to 
the U.S. President and presumably some action 
will arise out of it unless it is somehow managed to 
introduce further uncertainty and prevarication by 
tying the question to the broad long-range minerals 
support programme which the Administration has 
just formulated and sent to Congress. This plan 
covers, in addition to copper, lead, zinc, fluorspar, 
and tungsten. Meanwhile the market continues to 
jog along in a rather dispirited fashion hoping 
against hope to learn some encouraging news about 
improved lead consumption. 

U.K. February consumption of lead was 27,855 
tons with production 7,066 tons English refined 
lead. Stocks at the end of the month were 47,738 
tons. 

Zine.—The zinc market seems to have sunk into 
a slough of despond as virtually no news seems to 
affect prices } either way. When the U.S. long-range 
minerals support programme was announced at the 
end of the month zinc did not share in the momen- 
tary burst of strength exhibited by copper and lead. 
The statistical position of the zinc industry remains 
extremely unsatisfactory and outside the U.S.A. it 
is depressingly easy to be convinced that all possi- 
bilities lead to a weaker market. This certainly 
seems true of the political activity in connexion 
with possible increases in the U.S. tariff. Indeed, 
but for the gratifying level of activity of the U.K. 
motor industry, the position of zinc would be 
sorry indeed. 

U.K. February consumption was 24,551 tons, 
with production 5,932 tons, slightly less than in 
January. Stocks increased to 46,662 tons. 

Iron and Steel.—On March 31 there was a general 
reduction in the British home trade prices of steel 
products ranging from 1% to 3%. This cut was of 
course not primarily designed to stimulate demand 
but was mainly a passing on to the consumer of the 


1 See Table, p. 304. 
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recent Savings in imported raw materials costs ; 
it was certainly a welcome step in the move towards 
halting the apparently inexorable march of inflation. 
There is by no means a recession in the U.K. steel 
industry of the scale being experienced in the 
U.S.A., where mill operations are below 50% of 
capacity. The U.K. output of raw steel in the first 
quarter of the current year was down, but only by 
57,000 tons (to 5,475,000 tons), as compared with 
January-March in 1957. Demand for finished 
products varies ; requirements of sheets from the 
motor-car industry are as heavy as ever and imports 
are on a substantial scale ; plates are also in good 
demand, while heavy sections are still needed in 
impressive tonnages although pressure has eased to 
some extent. The call for strip is good but re-rolled 
bars and light sections are not enjoying very active 


conditions while tinplate too continues in the 
doldrums, although some improvement has been 
reported. The general outlook is uncertain but 


changes in the pattern and strength of demand are 
likely in the coming months. 

Falling overseas demand and lower world prices 
have resulted in reductions in British export prices 
over the past few weeks; pretty well the whole 
range of products has been affected. The latest 
cuts were made on May 1 with drastic reductions in 
plate prices. The difficulties of the export trade are 
reflected in the official statistics. In the first quarter 
of this year U.K. shipments of iron and _ steel 
totalled 684,693 tons, against 798,108 tons in the 
same period of 1957. The steel industry has aban- 
doned its earlier hopes that 1958 exports would 
exceed those of 1957. 

Iron Ore.—Arrivals of imported ore in the first 
quarter totalled 3,250,000 tons or 270,000 tons more 
than in the corresponding period of 1957. Stocks 
have been run down during the winter but at the 
end of March still amounted to about 2,400,000 
tons, as compared with 1,820,000 tons a year ago. 

Aluminium.—Following the cut by Aluminium, 
Ltd., in its primary aluminium price to all markets, 
bringing the U.K. price to £180 per ton, U.K. 
fabricators reduced their prices of aluminium 
products. In most cases the reduction was a ld. 


per lb., but despite this reduction the fact remains 
that U.K. fabricators are only passing on to con- 


sumers half the advantage gained from the primary 
price reduction. In contrast U.S. fabricators about 
the middle of April announced new prices which 
on the whole passed on to consumers the full 2-cent 
drop in the primary metal price. However, this is 
not such a benevolent gesture as it may appear 
on the surface: the North American market is in 
a worse state at present than is the case in Europe 
and it was probably felt that something had to be 


done to encourage consumers. Before the U.S. 
decision to reduce prices, it is understood that 
producers were thinking of raising the U.S. tariff 


or imposing quotas. 

There was no news of any developments with 
regard to the application for an anti-dumping duty 
against Russian aluminium during the month. 

In the United States more output cuts have been 
announced by leading producers. Reynolds Metals 
cutting output by 15°, and Kaiser has closed its 
Tacoma plant. 

The price of 99-5°, aluminium ingots effective 
April 1 is £180 per ton, delivered. 

Antimony.— Following the imposition of increased 
duty on imported antimony on March 21 business 
in Russian and Chinese regulus quietened down 
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considerably. While foreign producers made no 
official declarations of price reductions it was 
noticeable during the month that open-market prices 
gradually drifted downwards until once again they 
are competitive with English metal, even when 
the new import duty, 25°, ad valorem or £40 a ton, 
whichever is the greater, is added 

English regulus is still quoted at £197 10s. per 
ton for 99-6°% material, while Chinese material of 
the same purity is currently priced at £154 to (156 a 
ton, subject to the new duty. 

Arsenic.— As is 
modity the 


usually the case in this com- 
market remained quiet and steady 
during the month with no alterations in price to 
record. Imports of white arsenic during March 
totalled 577 tons, not very much below the imports 
during the previous month. Arsenic metal is 
currently quoted at (400 a ton and trioxide at 
£40 to /45. 

Bismuth.—The stable nature of the 
market was not disturbed during April, 
the pharmaceutical and metal trades 
usual amount of material. 

Imports during March were considerably higher 
than in the previous month at 132,000 Ib. The price 
remains unchanged at 16s. a lb. 

Cobalt.—There was no change in the overall 
cobalt situation during April with the supply and 
demand position unchanged. Imports into the U.K 
during March totalled 484,086 lb., bringing the 
total imports for the first quarter of this year to 
576,997 Ib. Metal is quoted at 16s. a lb. 

Cadmium.—Demand for cadmium in the U.K. 
continues to run at normal levels, with U.K. and 
Empire material still quoted at 10s. per Ib. Reports 
are still heard of cheaper material on the Continent, 
although there are no signs of any lower priced 
offers in this country. Imports during March were 
205,168 lb. 

Chromium.—There is nothing of interest to report 
regarding chromium metal which still pursues its 
quiet way. The price for 98°, to 99°, material is still 
quoted at 6s. 11d. to 7s. 4d. per Ib. 
tantalum situation appears to 
have become clearer during the last few weeks and 
demand is quite brisk. Imports into the U.K 
totalled 22 tons during March, bringing the total for 
the first quarter of this year to 103 tons. The price 
in the U.K. of 60°, Ta, oO. material c.i.f. remains at 
900s. to 1,000s. per unit. 

Platinum.—During the past four weeks the 
platinum market has gone from bad to worse 
Business has, if anything, been slacker than was 
the case during March and consumer buying interest 
is almost non-existent, with not much hope of any 
pick-up in the near future. On the open market 
material is quoted nominally at £23 per troy oz., 
but it is a rather weak figure. U.K. and Empire 
material is still offered by the leading sellers at 
£26 15s. per troy oz. 


bismuth 
with both 
taking the 


Tantalum.—The 


Iridium.— Like its fellows in the platinum group 
iridium has suffered grievously during April and 
the price is now down to a nominal quotation of 
£21 to £24 per troy oz. Business is virtually non- 
existent. 

Osmium.—The price of osmium eased further 
during the month and this metal is now quotable 
nominally at 418 to 420 per troy oz. Much the same 
comments apply to osmium as to all the other 
platinum-group metals. 
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Palladium.——Palladium suffered a fall in April and 
is now nominally quoted at £5 15s. to (6 5s. per troy 
oz. In fact, it is rumoured that Russian palladium is 
offering at prices below the lower end of the quoted 
range. 

Imports of platinum-group metals during March 
totalled 15,545 troy oz.; this brings the total for 
the January—March period of the year to 51,845 
troy oz. 

Tellurium.—During April this market continued 
to move in its well-defined channels, with the price 
remaining at between 15s. and 16s. per lb. 

Tungsten.—The trend in tungsten prices did not 
alter during April and quotations declined steadily. 
Large stocks of material are held at various ports 
and do not seem to be decreasing in any marked 
way. Bolivian stocks are said to be in the region of 
600 tons—no less than they were three months ago. 
Exports from Korea are continuing at a steady rate 
and a stock of this material is being built up in 
Europe to take care of any possible requirements for 
prompt material. 

The price of tungsten ore at present is 82s. 6d. to 
87s. 6d. per long ton unit of WO,. This relates to 
contract ‘“‘ B”’ material c.i.f. Europe. 

Nickel.— Following the 10° cut initiated by Inco 
during the latter half of March the company has 
now announced another 10° reduction effective 
during the first week of May. This latest reduction 
will bring Inco’s nickel output to something like 
125,000 short tons a year. Even the new production 
rate, however, will exceed actual demand. 

In the light of this latest reduction in output it is 
interesting to see that nickel prices on the open 
market have fallen below that, quoted by the 
Canadian company. While Inco continue to quote 


Tin, Copper, Lead, 


Tin, minimum, 99-75°, ; 





Tin 
Date — 
Settlement 3 Months Spot 

{ 8. $ Ss. $ Ss. 
Apr. 10 733 0 731 10 175 23 
11 730 10 728 15 172 17 
14 730 10 728 5 173 2 
15 730 10 727: «5 173 12 
16 731 0 730° 5 173 5 
17 730 10 729 15 174 7] 
18 731 0 730 15 176 12) 
21 731 0 730 5 177 2] 
22 731 O 731 5 175 2] 
2 731 O 730 15 174 2] 
24 730 10 730 5 173 7} 
25 731 0 732 5 175 12] 
23 | 733 0 734 10 178 2] 
29 733 10 736 §& 183 15 
30 732 0 733 15 178 5 
May 1 730 10 733 10 177 173 
2 731 0 733 15 179 15 
5 730 10 732 10 179 174 
6 730 10 733 § 179 73 
7 730 10 733 15 177 174 
731 10 735 15 177 5 
9 731 10 740 5 178 174 
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£600 a ton in the U.K., metal on the open U.K, 
market is quotable at £500 to £550 per ton. 

Chromium.—tThere is still a lack of consumer 
buying interest noticeable on the chrome-ore 
market and open-market prices are tending to ease, 
With this in view there is a growing opinion that 
some adjustment in the Rhodesian contract prices 
might be in order. A factor which helps to further 
this opinion is the gradual building up of stocks of 
material at ports and at the mines in Africa. While 
various mines have been closed down production is 
still running at a rate higher than consumption. 

Rhodesian 48%, metallurgical material is quoted 
at £17 5s. a ton c.i.f. 

Molybdenum.—There has been very little altera- 
tion in the molybdenum situation since the previous 
report and the price remains at 8s. 5d. per lb. of 
Mo, f.o.b. Climax, Colorado. Production at the 
Climax mine of American Metal Climax is still being 
curtailed due to the heavy stocks held by the com- 
pany and the position of oversupply which obtains 
at present. 

Manganese.—There has been very little of interest 
happening in this market during the past few weeks 
with seemingly only contract business passing. The 
price of 46% to 48%, Mn material c.i.f. Europe is still 
quotable at 102d. to 106d. per unit of metal con- 
tained. As mentioned in the last report it is generally 
felt that consumers have in the main covered their 
1958 requirements. 

From Venezuela comes the news that the opera- 
tions of the manganese mine in the Upata district 
of Bolivar state have ceased completely. A re-organi- 
zation of the company is visualized but as yet 
there are no signs of an improvement in the situation 
and the mine remains at a standstill. 


and Zinc Markets 


Coprer, electro; Lead, minimum 99-75% ; and Zinc, minimum 98%, per ton. 
oO oO 


Lead Zinc 


3 Months Spot 3 Months Spot 3 Months 














> be. oe ae ee fs 
176 23 72 133 72 134 61 183 62 2% 
174 12} 72 114 72 123 61 16} 62 6} 
174 15 72 =«5 72 7] 61 73 62 1} 
175 15 72 8} 72 83 61 12} 62 2} 
175 5 72 15 2 15 62 12} 62 12} 
176 7} 73° «14 73 1 62 173 62 18} 
177 124 72 183 73 «(33 62 11} 62 16} 
178 5 72 2] 72 123 62 1} 62 6} 
176 173 72 11 72 16] 62 5 62 10 
176 73 72 12 3 14 62 8} 62 16} 
175 123 73 2 73 «(74 62 7 62 13} 
177 73 73 «(23 73 8} 62 6] 62 11} 
179 123 74° 33 74° 73 63 6! 63 123 
184 15 75 «=8] 75 123 63 174 64 1} 
179 123 73 114 73 133 62 13} 63 1} 
179 123 ws 0 73 33 62 17] 63 2h 
181 5 73 114 73 114 63 21 63 6} 
181 5 73 13 73 «33 62 173 63 3} 
180 15 72 164 72 183 62 8 62 13} 
179 5§ 72 114 72 123 62 11 62 16} 
178 173 72 123 72 123 62 123 62 17} 
180 15 72 6} 72 114 62 6} 62 8} 








Blyvooruitz1 
Brakpan .. 
Buffelsfontei 
City Deep 
Cons. Main | 
Crown Mine: 
Daggafontei 
Doornfontei: 
D'rb’n Rood 
East Champ 
Bast Daggat 
East Geduld 
East Rand | 
Eastern Trai 
Ellatont 
Freddies Cor 
Free State ( 
Geduld.... 
Government 
Grootvlei Pr 
Harmony G: 
Hartebeest fe 
Libanon. . . 
Loraine ... 
Luipaards V 
Marievale C 
Merriespruit 
Modderfonte 
New Kleinfe 
New Klerks: 
President 1B 
President St 
Rand Lease 
Randfonteir 
Rietfontein 
Robinson D 
Rose Deep 
St. Helena ¢ 
Simmer and 
§. African I 
S. Roodepox 
Spaarwater 
Springs ... 
Stilfontein | 
Sub Nigel . 
Transvaal G 
Vaal Reefst 
Van Dyk Ce 
Venterspost 
Village Mair 
Virginia O.1 
Viakfontein 
Vogelstruist 
Welkom Go 
West Driefc 
West Rand 
Western H¢ 
Western Re 
Witwatersr: 


¢ 248 


Mar., 1957 





1 U.K, 


nsumer 
me-ore 
O ease. 
mn that 
prices 
further 
ocks of 
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tion is 
ion. 
quoted 


altera- 
revious 
r Ib. of 
at the 
ll being 
ie com- 
obtains 


interest 
y weeks 
g. The 
e is still 
tal con- 
‘nerally 
sd their 


} Opera- 
district 
-organi- 

as yet 
tuation 


per ton. 


Months 


{ s 
62 2 
62 6} 
62 1} 
62 2} 
62 12} 
62 183 
62 16} 
62 6} 
62 10 
62 16} 
62 13} 
62 11} 
63 124 


64 1} 
63 1} 
63 2} 
63 6} 
63 3} 
62 13} 
62 16} 
62 17} 
62 8} 








Statistics 


TRANSVAAL 





MARCH 
Treated Yield 
Tons. Oz.t 

Blyvooruitzicht ........ 107,000 61,870 
ER) 6 5.5 4.41015: 4% 65:0 124,000 
Buffelsfonteint ........ 109,000 
City Deep ............. 146,000 
Cons. Main Reef ....... 142,000 
Crown Mines........ 236,000 
Daggafontein ....... 226 ,000 
Doornfonteint ......... 36,000 
D'rb’n Roodeport Deep . | 181,000 
East Champ D’Ort..... 12,000 


East Daggafe mtein 
East Geduld 


91,000 
126,000 

















Bast Rand P.M......... 

Eastern Transvaal Consol 
ERS rrr 

Freddies Consol. ....... z 

Free State Geduld ..... 66,000 
Ae ee cere 80,000 
Government G.M. Areast 62,000 
Grootvlei Proprietary ... | 195,000 
Harmony Gold Mining .. 78,000 
Hartebeestfonteint ..... 83 ,000 
NN ss ch ice ccs . 100,000 
Se 67,000 
Luipaards Vleit 120,000 
Marievale Consolidated. . 72,000 
> ae — 
Modderfontein Eas 137,000 
New Kleinfontein ...... 96,000 
New Klerksdorpt ...... 10,900 
President Brand ....... 79,500 
President Steyn ....... 94,000 
Rand Leases .......... 158,000 
Randfonteint ......... 180,000 
Rietfontein Consolid’t’d. 21,500 
Robinson Deep ........ 71,000 
BE EMOOD: 56 <nieseseas 60,000 
St. Helena Gold Mines . 113,000 
Simmer and Jack ...... 80,000 
§. African Land and Ex, 89,000 
§. Roodepoort M.R. .... 29,000 
Spaarw S| are 10,700 
rere 127,000 
Stilfontein Gold Miningt 110,000 
ee 66,500 
Transvaal G.M. 17,000 
Vaal Reefst 69,000 
Van Dyk Consolidated. . 76,000 
Venterspost Gold ...... 122,000 
Village Main Reef .. 27 ,000 
Virginia O.F.S.t... 92,000 
Viakfontein. ... . 49,500 
Vogelstruisbultt........ 96 ,000 
Welkom Gold Mining ... 85,000 
West Driefonteint ..... 77,000 


West Rand Consol. t 


212,000 
Western Holdings 


96,000 


Western Reefs ......... 112,500 
Witwatersrand Nigel... .- 17,600 
ft 248s. 4d. * 248s. 8d. 


COST AND PROFIT 
Tons Yield 
milled per: ton 

s. d. 


16,430,800 60 8 
16,785,200 62 4 


16,699,900 64 0 


16. 198.500 64 4 





* 3 Months. 


AND 0O.F.S. GOLD OUT 


t Gold 


IN THE 
Work’g 
cost 
per ton 





MAY, 








PUTS 
APRIL 
Treated Yield 
Tons. Oz.* 
105,000 61, 646 
126,000 | 16,706 
114,000 | 38,025 
138,000 | 26,054 


100,000 | 22,990 
70,000 12, 
129,000 14, 
69,000 18,142 





165° “000 24,5 
181,000 14,6: 
21,500 4,o 
73,000 | 15,6 
56,000 7,63 
116,000 33,75: 
91,000 | 17, 
90,000 | 18,240 
28,000 6,7 
10,700 3,295 
128,000 14, 
110,000 | 54,653 
66,500 | 16,376 





69,500 
74,000 
125,000 
30,000 
101,000 
50,000 





77,000 z 
208 ,000 |) 20,946 
97,000 | 453,968 
114,500 | 26,908 
17,600 4,349 


and Uranium. 


UNION 
Work’g lotal 
profit working 
per ton profit 

s. d. £ 

16 0 20,657,462 














1958 305 
PRODUCTION OF GOLD IN SOUTH AFRICA 
RAND AND O.F.S. | OuTSIDE TOTAL 
mar On. 


1,366,657 
1,361,688 
1,405,307 
1,395,064 


398 ,6€7 
450 , 668 





AUBURE «ccs s.00- 1°426/340 
September ......... 1,400,745 
October..... 1,416,211 


November .. 
December. . . 
January, 1958 
February 
March .... aceon 1 


1,386,047 
1,366,354 
»377 ,505 
, 322,842 
, 394,956 





NATIVES EMPLOYED IN THE SOUTH AFRICAN MINES 
GoLp CoaL 
MINES MINES ToTaL 
July 31, 1957 picbikis prarearBewe-nigvets 29,083 365, 167 
IE nce. g.5. <0 hi ananassae 28 ,604 





September 30... 
oe 
November 30. 
December 31 
January 31, 
February 28 
March, 31 





1958 .. 





MISCELLANEOUS METAL OUTPUTS 


4-Week Period 


To Apr. 2 


L e ead Conc S. 
tons 


Zinc Cones, 
Tons Ore tons 
Broker n ‘Hill ‘South . rare 
Electrolytic Zinc 
Lake George 
Mount Isa Mines** 
New Broken Hill 
North Broken Hill ...... 
Zinc Corp. ‘ 
Rhodesia Broker n Hill* 














* 3 Mths. ** Copper 2,375 tons. + Metal. 
RHODESIAN GOLD OUTPUTS 
MARCH APRIL 

Tons Oz. Tons Oz. 
Cam and Motor .......... 9,915 » 
Falcon Mines ........5... 4,015 22,615 4,170 
Globe and Phoenix ... 3,669 5,900 3,238 
Motapa Gold Mining 1,622 
Mazoe .. ee 913 
Coronation Syndicate ..... 3,953 
Phoenix Prince* 32! 140 3,504 

* 3 Months 
WEST AFRICAN GOLD OUTPUT 
MARCH APRIL 

Tons Oz Tons Oz 
Amalgamated Banket ... 63, 14,855 60,197 | 13.973 
Ariston Gold Mines 13’ 600 11,901 410,000 12,709 
Ashanti Goldfields 
(Gear 35,000 6,900 
Bremang 5 carglih Mewcag miei nie 4,602 3,664 
Ghana Main Reef ........ 11,315 £,172 11,500 4,U01+ 
Konongo 5,680 4,040 5,70 3,900 


Lyndhurst ‘ : - 
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PRODUCTION OF 


January 
February 
March 


September....... 
en oe 
November ...... 


December ....... | 


WESTR 


January 
February 
March 


THE MINING 

















GOLD AND SILVER IN RHODESIA 
1957 1958 

Gold Silver | Gold Silver | 

(0z.) (0z.) (0z.) (0z.) | 

44,337 6,134 44,305 5: 

41,607 5,697 ; 

43,831 | 8,179 43,830 8,179 

46,754 | 6,854 ~ 

42° 650 | 5,606 

46,682 | 6,441 

41,922 | 5,781 

44,001 5,897 

45,762 5,677 

46,838 5,570 

46,987 

45,479 

ALIAN GOLD PRODUCTION 
1956 1957 1958 
See ae % oe Yn. 

; 66,388 106,722 66,562 

. 94,6388 64,949 65,965 

67,121 
. 66,435 - 


Auguat ........ 
September 
ee 
November 
December 


AUSTRALIAN: 


Boulder ‘Per erseverance 
Central Norseman ... 
Croesus Proprietary . 
Gold Mines of Kalgoor 
Golden Horse Shoe* 
Gt. Boulder Prop.*. . 
Gt. Western Consolida 


‘“ t 





lie: 


ted.. 


Kalgoorlie Enterprise .... . 


Kalgurli Ore Treatmer 
Lake View and Star* 
Moonlight Wiluna* .. 


it 














35,031 66,562 
. 812,377 846, 610 842,004 
GOL D OUTPU TS 
4-Week Periop 
To Mar. 18 To APR 15 
Tons Oz Tons Oz 
14,096 8, 786 14,223 7,153 
39,811 12,428 38,994 9,809 
40,005 | 6,250 36.647 9 5,783 
165,785 | 37,851 - 
3,666 -- —- 


Morning Star (G.M.A.) ... 


ae 
New Coolgardie 
North Kalgurli 
Sons of Gwalia 
South Kalgurli 
Mount Morgan 


ONTARIO 


November, 1956 . 


December 


December 
January, 
February 


1958: 





* 


GOLD 


Tons 
Milled 





,059 | 209,797 





5,605 : -— 
2,384 


26,214 
12,156 
3,208 — 3,980 


3 Months. 


AND SILVER OUTPUT 


Gold 
Oz. 


Silver 
Oz. 


Value 
Canad’n $ 








7,102,110 
7,180,865 
7,114,391 
6 635,52 27 
7,250 018 





7,509,638 
6,945,127 
6,572, 32% 
6,410,429 
6,947,813 
7,657 ,426 

7,441,702 

7,494, 200 

562 | 7'462°5 
35,370 | 7.248 








MAGAZINE 


MISCELLANEOUS GOLD AND SILVER OUTPUTS 

















Mar. APR, 

Tons Oz. Tons Oz. 
British Guiana Cons...... -- 1,406 -- 
Central Victoria Dredging . “> -- — 
Clutha River .. _ 421 _— 307 
Emperor Mines ars -— -— oa ~ 
Frontino Gold (Colombia) . | —- — — nity 
Geita Gold (Tanganyika) . | 29,000 3, 485 -- _ 
Harrietville (Aust.) ...... ; o— — am 
Lampa (Peru)f.......... — 7,430 
Loloma (Fiji)* ....... ~- — 
New Guinea Goldfields .. 3, 274 1 15 - -- 
St. John d’el Rey (Brazil) . 24,7 700 £13 30,000 : 
WUOR COMP... oc cccass “= = 


*3 Months. f Ozs. Silver: 73 tons copper. 


OUTPUTS OF MALAYAN TIN COMPANIES IN LONG TONS 
OF CONCENTRATES 








FEB. Mar. APR. 
Ampat MME 8 Sprache ja: h6i016 to pve (uiaiea aca 60. 684 764 
Austral Amalgamated ............. —_— - _— 
peer ee re — 188* — 
PI eos: kin s.s.cscineaiemcaigion -- -_ | = 
RE ay earner rere 79 1783 176 
EE rrr ers torr —_ rs ta _— 
Gopeng Consolidated .............. — 11K* — 
SI 0s a cia sv grarwieegioc~éce - 644* - 
PE INI: 6 acccswsdacvscscnss — 194* _ 
EES EASES rn aera cr Peer _ 6s* — 
BEE TON bie cicaccdsnccceesans — - _ 
OS ee eee 70 69 80 
EIS rae 594 $24 104 
NIECIIMANNLD <4 6 00510-0;0;4,5610:0-sin a ncaseace - AO* ~~ 
ohare advan, o.eaivreiedeus 00-8 si asere | - 5S* -- 
III ids .0. 6 9 “Aaywibskibea S91 e/ase _ O34* - 
I 550d sa. Sac sas Wo. 3.018- 3-0" — — 
a ee eee —- 73" _ 
I foiod eee sistnwciciamiann 6c ~- ;— 
ae ee rn Ea ee 41 45 30) 
ON CO Ce 74 100 85} 
Ser ey Pe - _ _ 
las iseS,s nicaoaeeuns Setoarar - - ~— 
Na wicla epi staantnrark ce Gen — _ 
Ee ee eae Seer e tre 29 37 30 
are 137 149 130} 
I 6/2) 25-4. 8:d-o'919;6 &: s:nikie bo acareiess - a cl 
NNN as Sais esx ark ihn aes orate ss0-achiere 53 - 9 
Pacific Tin Consolidated ........... —_ - _ 
Pahang Consolidated .............. = 191 
EE eer reer — 7 = 
MIN decree kA nace peece aie: — 247* _- 
ace tat atate a wos aces eae -- 45* _ 
Rahman Hydraulic Wiel ereib ntarnere Accs his -- ; _ 
RES NRE E e -- 274* - 
PE cdtihabanine ease ektesnsines 433 65 724 
Rawang Concessions .............. — — 
PRONRENS RU WROMD. 6iic.scicceacesees -- - ot 
Eras veieiecnieie-acbie aviaieceracniora an ae _— . = 
cS ctvcabretsmasainceawne - 50* ols 
Siamese Tin Syndicate (Malaya) .... 104 “< 
DOMME RI, oo ccc cccsccsceee 305 353 340 
Southern Malayan ................ — a | = 
Southern Tromoh .........cccceee -- 138* _ 
NII iyi. s Civ) stp. aco. 0 isie-al edna -— oO — 
I ca Sik 'ni pera sace nisin’ celeron — 48* = 
Sungei Way ...........2.ss2ss00 266* = 
Taiping Consolidated ............. 39 41 47} 
Tambah -- so 
Tanjong = 163+ } “a 
Tekka a D4* = 
MINES 5 .5:559.:0:0'0.0%0:0:6:0:5,0:0.008 16 - 31 
J Serre ere re —_ is ~* 
Tongkah Compound .............. _ _— — 
Tongkah Harbour... ......02...000- 264 — 1 
— ERE re reer ee 463" | = 
II xg rae atkisourececiieaiadieserninn —_ — — 


* 3 months. 








ISCELLAN 


Amalgamatec 
Anglo-Burma 
Bangrin .... 
Beralt 
Bisichi - 
Ex-Lands Nii 
Geevor .... 
Gold and Bas 
Jantar Nigeri 
Jos Tin .... 
Kaduna Pros 
Kaduna Sync 
Katu Tin... 
Keffi Tin 
London Nige' 
Naraguta Ex 
Naraguta Ka 
Naraguta Tir 
Renong Cons 
Ribon Valley 
Siamese Tin | 
South Buker' 
South Crofty 
Tavoy Tin . 
Thabawleik 
Tin Fields of 
United Tin A 


S! 


Silver .. 
Diamonds 
aa 
Copper. . 


ee 
Platinum (cc 
Platinum (cr 
Asbestos 
Chrome Ore 
Manganese C 
Lead Cones. 


IMP 


Iron Ore ... 
Manganese (¢ 
Iron and Ste 
Iron Pyrites 
Copper Meta 
Tin Ore . 


Tungsten Or 
Chrome Ore 
Bauxite 
Antimony O 
Titanium O1 
Nickel Ore . 
Tantalite/Cc 
Sulphur 
Barytes .... 
Asbestos ... 
Magnesite . . 
as 
Graphite . . 
Mineral Pho 
Molybdenun 
Nickel... . 
Aluminium 
Mercury... 
Bismuth . . 
dmium . 
Cobalt and ( 
Sdenium . 
Petroleum \ 
Cc 








3 | 








MISCELLANEOUS TIN COMPANIES’ OUTPUTS IN LONG 
T 


ONS OF CONCENTRATES 


Mar. 






Amalg: amé nated Tin Mines .. | 2794 
Anglo-Burma Tin ........ 63* 
Bangrin Cnkin dimes tebe were 33 
Geralt ........ %3 53 
Bisichi ........ , 674 
Ex- a Nigeria . ae 44 
GOOVOE 2. ccccccsece i 60 
Gold Ae Base Metal Ae 40 
Jantar Nigeria...... pe 204 
fos Tin ........... 17 
Kaduna Prospectors...... 7 
Kaduna Syndicate........ 35 
Sere - 
0 SG Oe oe 
London Nigerian Mines ... -= 
Naraguta Extended ...... “= 
Naraguta Karama ....... 
Serre — 
Renong Consolidated ..... 104 
Ribon Valley (Nigeria) ... 10 
Siamese Tin Syndicate .... 49} 
South Bukeru............ _ 
TN) eee 59 
a eee 11 
ee -- 
Tin Fields of Nigeria...... ~- 
United Tin Areas of Nigeria 7 


* 3 months 


SOUTH AFRICAN MINERAL 
February, 1958 


RSIS SESE oe noe 1,356,785 oz. 

| GEES Ae ere 141,068 oz. 

Re ret 56,842 carats.* 

RED ach nits a kiaiei-iesaeleonin ee 3,079,401 tons. 

cis :0:54ns a,c niee nae = Hace (a) 122 tons in matte and copper- 


gold concentrates. 


Tin | Columbite 





APR. 


Columbite 


(b) 4,733 tons of 99-47%. 


| Se ere - tons concs. 


Platinum ( (concentrates, etc.) — 
Platinum (crude) 


MONOB . wc ccecs -- 15,190 tons. 
71,660 tons. 
62,651 tons. 
le Sees ich ares — tons. 


Chrome Ore ....... 
Manganese Ore .... 





* Jan., 1958 


IMPORTS OF ORES, METALS, 
UNITED KINGDOM 












NN so otns evs ooh reine hae pon tons 
NS is 
EEF I as 
IN a6 3-3 ian io. fa 4s sb a 
Copper Metal .......... “ 
RE Sais ites 405 oke'6 - 
I fa<ce\navece‘ece.aiece is 
NE aati a wale eeicacbeoiae - 

Zinc Ore and Conc. ” 
aR a 
Tungsten Ores ... ” 
Chrome Ore ” 
Se ” 
Antimony Ore and Con ns 
Titanium Ore ....... ”» 
Les wae om 
Tantalite/Columbite ........... is 
Sulphur ” 
Barytes ... * 
Asbestos ” 
Magnesite - 
a » 
Graphite . 
Mineral Phosphates ............ ra 
Molybdenum NE oie inacecscnanuvat ws 
EG asec chataxeocas cwt. 
NN a6 «pinta cask vd nicole ui os 

SNS Ses ibis lace wiaiebre cea onisis Ib. 
Ne sn ciisiciaG wsidn darkmee ~ 
ERIN tes is 
Cobalt and Cobalt SS eer a 
EERE EAT 
Petroleum Motor — ...1,000 gals. 
z Crude .. 





INTO 


650 .639 





MAY, 


Alum, Comml 
Aluminium Sulphate 


Ammonium Cc arbonate 
Antimony Sulphide, golden 
Arsenic, White, 99/100% 
Barium Carbonate (native), 949% 


Barytes (Bleached) 


Calcium Carbide 


Copper r Sulphz eee 
Creosote Oil (f.o.r. in OMG <n05 5 seas os per gal. 
Cresylic Acid, 97-98% .... 


Hydrochloric Acid 28° Tw. 


Arsenate, 58 60% 
Bicarbonate - 
Bichromate ..... eye te eer: per lb. 


Dust, 95/97% (4-ton lots) 


Sulphate 





Prices of Chemicals 


The figures given below represent the latest available. 


a ere er eer re ree per ton 


80% Technical 





Anhydrous per Ib. 
per ton 
CONE, GG: . ovicneccscceene ss 
Phosphate (Mono- and Di-) aM 
Kon 3a vawis ania per Ib. 


ee eerccvccccccee per ton 








Chloride ” 
Speed R Ra batdaacisieys s65 ea wean per gal. 
Bleaching Powder, 36°% Cl. per ton 
C Acid, Comml. SERRE IIR IE * 
Chloride , solid, Ye Se AAA wg 
Ca arbolic eee per gal. 
ee rere per ton 
Chromic Peer eee rere per lb. 
i _ RR ere re See .. per cwt. 


caile 6 01060-06850 per ton 


ces becweeees 9 


wath einiaiae © laiacg sesh per carboy 











Hydrofluoric Acid, 59/60% .............. per Ib. 
co Te eee eT ae -» per ton 
eS Se re - 
” Nitrate SiGe wee avoid Wee eae ata wsbb ak Klee és 
Oxide, Litharge ........ a 
ee a 
Lime, Acetate, brown ........ 
Magnesite, Calcined .......... oi 
Meee ‘ ” 
Magnesium Chloride, ex W'h'se .. - 
Sulphate, Comm. nf ne 
Me thylated Spirit, Industrial, 66 O.P.. -- per gal, 
Sat eRe ran per ton 
Oxalic Acid ..... 
P *hosphoric Acid (S. per Ib. 
FP LED Ey eee EN EN TO per ton 
Potassium Richromate ...............+.. per Ib. 
Carbonate (hydrated) ..... -. per ton 
eS, a 
oe ne Cee crine QP 
Amyl Xz anthé Dare me 
Ethyl Xanthate............... < 
Hydrate (Caustic) solid ........ per ton 
Cn EEE GE OEE TE per cwt 
oe per ton 
Se a 
EE oe Sora bh as Rae y cae ae - 














Carbonate (crystals) per ton 
* (Soda Ash) 58% * 
i EE ET TET One o 

Cyanide 100% NcAN basis ....... per cwt. 

Hydrate, 76/77%, solid ...... soe perten 
Hyposulphite,Comml. ........... - 
| ee ae 
Phosphate SEE so .0-0-s-06b04.0.0 a 

ca SE reece ee - per lb. 

SUNNY ona hwgradnpica-alarh-s:0.0 . perton 
Sulphate (Glauber’s Salt)... o- 
(Salt-Cake) . . Re 
Sulphide, flakes, 60/62% me 
Sulphite, Comml. .. . * 
Sulphur, American, Rock (Truckload)...... me 
Ground, Crude a 
Sulphuric Acid, 168° Tw. .. ; os 
free from Arsenic, 140° Tw. ie 
Superphosphate of Lime, 18% P,O, ....... ‘* 
Titanium Cr ie = 
Jhite, SS eee -* 
PIE ss iicisiceeabinnss6sshxtancece . 











THE 


Share Quotations 


Shares of {1 par value except where otherwise stated. 


GOLD AND SILVER: 


SOUTH AFRICA: 
Blinkpoort (5s.) 
Blyvooruitzicht (2s. 6d.) 
Brakpan (5s.) 

Buffelsfontein (10s.) .........-+++ 
City D 
Consolidated Main Reef .......... 
Crown Mines (10s.) ......---+-++- 
Daggafontein (5s.) 
Dominion Reefs (Ord. 5s.) 
Doornfontein (10s.) 
Durban Roodepoort Deep (10s.) 
East Champ d’Or (2s. 6d.) 
East Daggafontein (10s.) ......... 
East Geduld (4s.)........-.-.-00. 
East Rand Proprietary (10s.) ..... 
Freddies Consol...........-ss005 
Free State Dev. (5s.)...........+ 
Free State Geduld (5s.).......... 
Free State Saaiplaas (10s.)........ 
| A era ee aa 
Government Gold Mining Areas 
Grootvlei (5s.) 
Harmony (56.) .....-..cccccseees 
Hartebeestfontein (10s.) .......-- 
Bie CIOS.) occ cccrccecssces 
RENO) cov ccccccecccesess 
Luipaards Vlei (2s.)............-- 
eee eee 

Merriespruit (5s.) 

Modderfontein B (3d.) ........... 

Modderfontein East ............. 

New Kleinfontein ............... 

New Pioneer (5s.) ..........0000- 

New State Areas (16s.) 

President Brand (5s.) ............ 

President Steyn (5s.)........--++- 

Rand Leases (10s.) 

Randfontein 

Riebeeck (10s.).... 

SN OS Ee eer 

Robinson Deep (7s. 6d.) 

Rose Deep (9s. 6d.) .........-4-- 

PE, BRUM ERORGD 6 nic oo ncccccccicce 

Simmer and Jack (2s. 6d.) ....... 

South African Land (3s. 6d.) ..... 

GOIN TER.) ow cocci cccsvccccccss 

Stilfontein (5s.) 

SN TREE (ROA) acc ccrccsccceces 

ORL 5.0.6.5 059.5 ¥.00:5:0 bee: 

WOM TPR R) occ ccccscecescces 

Venterspost (10s.) ..........++-- 

ED oi cinie, 9.0054) 60res0cd. 050-08 Se 

SS SS eee 

Vogelstruisbult (10s.) ............ 

oe reer 

West Driefontein (10s.) 








West Rand Consolidated (10s.) .. 

West Witwatersrand Areas (2s. 6d.) 
Western Holdings (5s.) 
Western Reefs (5s.) 
Winkelhaak (10s.) ............24. 
Witwatersrand Nigel (2s. 6d.).... 


RHODESIA : 
Cam and Motor (2s. 6d.) 
Chicago-Gaika (10s.) 
Coronation (2s. 6d.).. 
1, ere 
Globe and Phoenix (5s. 
Motapa (5s.) 





GOLD COAST: 
Amalgamated Banket (3s.) 
Ariston Gold (2s. 6d.) 
Ashanti Goldfields (4s.) 
Bibiani (4s.) 
Bremang Gold Dredging (5s)... ... 
Ghana Main Reef (5s.) 
Konongo (2s.)..... 
Kwahu (2s.) ....... 
Taquah and Abosso (3s.) 
Western Selection (5s.) 











AUSTRALASIA : 
Gold Fields Aust. Dev. (3s.), W.A.. 
Gold Mines of Kalgoorlie (10s.) ... 
Great Boulder Propriet’y (2s.),W.A. 
Lake View and Star (4s.), W.A. ... 
London-Australian (2s.) 
Mount Morgan (10s.), eae 
New Guinea Gold (4s. 3d.) 
North Kalgurli (1912) (2s.), W.A... 
Sons of Gwalia (10s.), W. - at 
Western Mining (5s.), W.A. 
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MISCELLANEOUS : 
Fresnillo ($1-00) ........ 
Kentan Gold Areas (1s.), 
St. John d’el Rey, Brazil 
Yukon Consolidated ($1) 

COPPER: 

Bancroft Mines (5s.), N. Rhodesia ... 

Esperanza (2s. 6d.), Cyprus 

CS EE ener ree 

MD donnie 0.0.608.0 sien os a0 

Messina (5s.), Transvaal 

Mount Lyell, Tasmania ............ 

Nchanga Consolida ted, N. Rhodesia. 

Rhokana Corporation, N. "Rhodesia a 

Roan Antelope (5s.), N. Rhodesia ... 

Tanganyika Concessions (10s.) 

LEAD-ZINC 

Broken Hill South (5s.), N.S.W. 

Burma Mines (9s. Gd.) .........00000 

Consol. Zine Corp. Ord, .... 0.02.60 

Electrolytic Zinc, me (Pref. 5s.) 

Lake George (5s. ), a 

Mount Isa, Queensland (5s. Aust.) . 

New Broken Pum a.) NSW. 26... 

North Broken Hill (5s.), N.S.W 

Rhodesia Broken Hill (5s) ......... 

San Francisco (10s.), Mexico 


TIN: 


Amalgamated Tin (5s.), } 
Ampat (4s.), Malaya .............. 
Ayer Hitam (5s.), Malaya .......... 
DEA (56.), POCUMGE 6.ccccccvcrccs 
Bisichi (2s. '6d.), Nigeria 
Ex-Lands (2s.), Nigeria 
Geovor (Gs.), COmmwall ......6s0sccc. 
Gold Base Metals (2s. 6d.), Nigeria . 

Hongkong (5s.), Malaya 
Panter Magers (OB) «60sec cccccesics 
Kaduna Syndicate (2s.), Nigeria .... 
Kamunting (5s.), Malaya .......... 
Kramat Fulai (3d.), Malaya ........ 
Malayan Tin Dredging (5s.) .. 
Mawchi Mines (4s.), Burma 
Naraguta Extended (5s.), Nigeria ... 

alx a 











Siamese Sy nd. (5s.) 

South Crofty (5s.), Cornwall 
Southern Kinta (5s.), Malaya 
Southern Malayan (5s.) ............ 
Southern Tronoh (5s.), Malaya 
Sungei Besi (4s.), Malaya 
Sungei Kinta, Malaya 
"Rvomohs (56.), Dialage...o.. 00000000000 
United Tin Areas (2s. 6d.), Nigeria... 


DIAMONDS : 


Anglo American Investment ........ 
Consol African Selection Trust (5s.) . . 
Consolidated of S.W.A. Pref (10s.).... 
De Beers Deferred (5s.) ............ 
FINANCE, Etc. 

African & European (10s.) ......... 
Anglo American Corporation (10s.) . 

Anglo-French Exploration 
Anglo Transvaal ‘ A’ (5s.) 
British South Africa (15s.) ......... 
British Tin Investment (10s.) 
Broken Hill Proprietary 
Camp Bird (10s.) 
NS Er rere eae 
Central Provinces Manganese ({0s.) .. 
Consolidated Gold Fields ........... 
Consolidated Mines Selection (10s.) .. 
East Rand Consolidated (5s.) 
Free State Development ( 
General Exploration O.F.S. (2s. 6d.). 
General Mining and Finance 
ELE. Proprietary (G6.) oo... 0000 
Johannesburg Consolidated ........ 
London & Rhod. M. & L. (5s.) 
London Tin Corporation (4s.) 

Lydenburg Est. (5s.) .............. 
Marsman Investments (10s.) ........ 
PRRCIGNE) BEING. oo okk ccc ccccveces 
SE EIN INGD bas s:cw aise cgneee 50's 
PROD SOIOCHION (5B.), ios a oiccscvcsces 
Rhodesian Anglo American (10s.).... 
Rhodesian Corporation (5s.) ........ 
Rhodesian Selection Trust (5s.) 
a eee ars 
Selection Trust (10s.) .. 
South West Africa Co. ( 
Union Corporation (2s. 6d.) 

West Rand Inv. Trust (10s.) 
Zambesia Exploring 
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THE MINING DIGEST 


A RECORD OF PROGRESS IN MINING, METALLURGY, 





AND GEOLOGY 


In this section abstracts of important articles and papers appearing in technical journals and proceedings 
of societies ave given, together with brief records of other articles and papers ; also notices of new books and 
pamphlets and lists of patents on mining and metallurgical subjects. 





Extracting a Deep Ore-Body 


A note by A. M. Cormie in the Canadian Mining 
Journal for March describes ‘“‘ A Method of Ex- 
tracting a Small Tonnage of Ore Below the Bottom 
Working Level’’ at Torbrit Silver Mines, Ltd., in 
British Columbia. The method was devised to mine 
approximately 70,000 tons of commercial-grade 
material below the bottom level without interfering 
with normal operations. 

Torbrit Silver Mines, a subsidiary of Mining 
Corporation of Canada, is located in the Alice 
Arm district of the Northern British Columbia 
coast. The mine is reached from the dock at Alice 
Arm by an 18-mile truck road which follows the 
Kitsault River valley in a northerly direction. There 
is a passenger-boat service to the dock at Alice 
Arm every other week and on alternate weeks a 
freighter delivers all heavy freight items and loads 
out mine concentrates. There is a plane service into 
the Arm three days a week at present. 

The main haulage level at Torbrit at an elevation 
of 1,017 ft. above sea-level connects the shaft ore 
pass with the mill coarse-ore bin over approxi- 
mately 4,770 ft. of 24-in. gauge track, of which 
1,516 ft. is through a 9-ft. by 9-ft. tunnel and the 
remainder .on surface, following the Kitsualt River 
canyon. At the present time the mill is treating 
425 tons a day. There are two levels above the 
main haulage way at elevations of 1,146 ft. and 
1,276 ft. and two below at 917 ft. and 814 ft. The 
large percentage of ore is now hoisted from the 
814 level to the ore pass at the main haulage level. 

Mining is now largely by long-hole methods in 
which much of the undercutting is done by long- 
hole methods as well. However, due to the irregular 
shape of the ore, both in plan and in section, there 
is some shrinkage stoping and also some open 
stoping using scrapers to move the broken ore to 
draw points. 

At present most of the broken ore is moved from 
draw points through sub-levels to ore passes which 
feed to the 814 level through air-operated arc 
gates; 10-h.p. and 30-h.p. slushers are used in the 
sub-levels and 83-cu. ft. Granby-type cars hauled 
by battery locomotives are used between the ore- 
passes and the shaft-loading pocket on the 814 
level At one stage in the operation mucking 
machine draw points with side-loading into 83-cu. ft. 
cars were used almost exclusively in moving ore 
from stopes to shaft. 

During 1955 diamond drilling outlined 70,000 
tons of ore in a gently-dipping body between eleva- 
tions of 705 ft. and 814 ft. To get at this three 
alternative plans were considered: (1) Deepen the 
main shaft; (2) sink a vertical winze, or (3) sink 
anincline winze. The first plan was ruled out for the 
following reasons: (a) Interference with normal 
mining operations above 814 level, and (b) high cost 
per foot involved in sinking a full-size shaft over a 
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short distance, especially when all preliminary work 
is considered. 

The second plan was ruled out because of high 
cost of sinking and of installation of a complete 
set of hoisting equipment. 

The third plan was chosen for several reasons : 
(a) The location and shape of the ore-body lent 
themselves very well to an incline development 
which could start at one of the two present shaft- 
loading pockets at the 814 level ; (b) there would be 
no interference with normal operations in the rest 
of the mine, and (c) the cost would be considerably 
less than shaft-sinking as a 7 ft. by 7 ft. opening 
would put them directly under the gently-dipping 
ore-body at the various elevations required for 
drawing off the broken ore without long draw-point 
necks. This incline would be driven for slightly 
more than the level driving would cost in a vertical 
sinking operation and in addition a good deal of 
rising would be eliminated. 

There was, the author says, one serious dis- 
advantage to this method—namely, lack of flexi- 
bility in the event of other ore-bodies being dis- 
covered below 814 level. In such a case the main 
shaft would probably have to be deepened after all. 
However, as the development required for the 
known ore would be less by the incline method than 
by normal level developments due to the shape of 
the ore-body it was decided that the advantages 
outweighed the disadvantages considerably. There 
was one other disadvantage ; a 50-h.p. slusher hoist 
had to be purchased for the incline method. The 
necessary 54-in. scraper was available. 

The 7 ft. by 7 ft. incline was driven at minus 16°, 
a distance of 485 ft., and then horizontally for 20 ft. 
to provide a sump. At the bottom a pump station 
was driven on the side for 15 ft. 

The crew consisted of six men working three 
shifts of two men each. Six-foot rounds were taken 
with jack-leg machines and 1$-in. tungsten carbide 
push-on bits. Muck was moved directly to the 814 
shaft-loading pocket by a 50-h.p. slusher and 54-in. 
scraper. As the cycle of work was continuous rounds 
were blasted when ready and slushing commenced 
as soon as the face was cleared by a forced exhaust 
system and by blowing compressed-air. The crews 
installed their own fan pipe, air, water, and pump 
discharge line. An average advance for a six-day 
work week was approximately 50 ft. and this figure 
remained about the same regardless of the distance 
from the loading pocket. 

Fortunately water was never a severe problem 
during driving operations. It was soon determined, 
however, that as much water as possible must be 
pumped out before starting to slush as the scraper, 
churning up the fine muck and water, made a kind of 
slurry that would tend to flow around the scraper 
blade and run back down to the face. This was 
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particularly noticeable when driving was in the high 
barite content vein material. The barite tended to 
form into a thick mud when mixed with water and 
could be difficult to handle. 

The advance was not as fast as would be expected, 
the author says, with the same-size crew in a level 
drive, but was considered reasonable in view of the 
fact that a vertical advance of 134 ft. was also 
attained. Except for occasional difficulty with water, 
as noted above, slushing the broken muck presented 
no special problems and, as the rate of advance 
remained about the same from start to finish, the 
long slusher haul towards the end of the job did not 
materially affect the cycle of operations. The sump 
and pump station were driven in the later develop- 
ment stage and not by the six-man crew. 

It was originally thought that it would be possible 
to use the scraper for handling the ore from draw- 
points in the winze to the shaft-loading pocket. 
However, after a good deal of the rising sub-driving 
and general development work in the ore had been 
completed by this method it became apparent that, 
with full-scale stoping operations and the conse- 
quent increase in water flow, the build-up of fine 
material in the bottom of the winze would be too 
great by this method. As it was development work 
was interfered with during two different periods, 
while the accumulated fine material was removed 
from the bottom of the winze. 

The final and satisfactory method of moving the 
ore from the draw-points to the shaft was by the 
installation of chutes at the draw-points and by 
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replacing the scraper with an 83-cu. ft. Granby-type 
car operating on 24-in. gauge track. The 50-h.p, 
slusher hoist is used to move this car. 

As chute-loading and dumping of the car at the 
loading pocket is on a 16° incline stop-blocks are 
used at all chutes and at the dumping point. At the 
chutes hinged stop-blocks are attached to the rail 
and these are put in position manually as required 
for each chute. The chute puller is completely clear 
of the track at all times when the car is being 
loaded or is moving. At the dumping point the stop- 
blocks are controlled by a bell crank and-arm which 
is operated by the hoistman from his position at the 
hoist. ‘The car is dumped by an air cylinder located 
below track elevation, the piston arm pushing up 
against the side wheel of the car. The empty car 
follows the piston arm down by gravity. This 
operation is also carried out by the hoistman from 
his position at the hoist. The hoistman has com- 
plete visibility for all dumping operations and never 
leaves his position at the hoist for these operations. 
When chutes are running well the chute puller and 
hoistman have no trouble moving 180 tons to the 
shaft per shift. 

Approximately 90%, of the broken ore will move 
by gravity from the stopes to the chutes, passing 
through sub-level grizzlies on the way. The other 
10% will be scraped through the appropriate sub- 
levels to the nearest grizzly. The fine muck now 
reaching the bottom of the winze is agitated with air 
and pumped with the water to a settling sump on 
the 814 level. 


Geophysical Exploration in New Brunswick 


One of a series of articles in the Canadian Mining 
and Metallurgical Bulletin for March dealing with 
mineral occurrences in New Brunswick is by S. H. 
Ward. This discusses the role of geophysics in 
exploration, the author commencing by reviewing 
the various features peculiar to the terrain in 
Central New Brunswick. He says: 

(1) There exists a uniform shallow semi-residual 
drift, seldom exceeding 40 ft. throughout the area. 

(2) The rainfall, temperature, and drainage are 
such that this drift does not normally contain an 
excess of dissolved salts or acids. This results in 
fairly low electrical conductivity in the soils. These 
same conditions are ideal for producing clear-cut 
excesses of metallic ions within the vicinities of sub- 
surface concentrations of metallic sulphides. Evi- 
dence of the existence of these abnormal metallic-ion 
concentrations in the soils is projected over consider- 
able distances by the heavy rainfall and the drainage 
pattern. 

(3) Topographically the area is a peneplain of 
low relief with only minor local exceptions. 

(4) On an average the bush is thick and overland 
travelling consequently difficult. 

(5) Very much of the country is difficult of access 
because of the few lakes, navigable streams, and 
all-weather roads. 

(6) The area is largely unpopulated and unculti- 
vated with the result that the natural physical and 
chemical properties of the soils are undisturbed and 
uncontaminated. 

(7) Property acquisition in 1952 was not seriously 
complicated by special Crown grants, concessions, or 
homesteading. Claim staking was primarily limited 


only by transportation problems. Although much 
of Central New Brunswick is solidly staked to-day 
ground acquisition problems are probably simpler 
than in most of the older mining districts in Canada. 

(8) Geological information over much of the area 
has generally been limited by the paucity of out- 
crops. Although structural controls on ore deposition 
are only being worked out to-day certain other 
features are known which help formulate exploration 
programmes. The country rocks are known to 
include : 

(a) Slates and argillites, 
carbonaceous and graphitic. 

(b) Rhyolites. 

(c) Basic volcanics. 

(d) Greenstone-porphyry complex. 

(e) Minor basic intrusives. 

(f) The central granites ‘“‘ core.” 

(9) Knowledge of the physical properties of the 
rock units listed above is of primary importance in 
the application of geophysical methods. To date 
it is known that the slates, argillates, rhyolites, basic 
volcanics, and greenstone-porphyry complex are 
of remarkably uniform density. With the exception 
of the basic volcanics these latter rock units are also 
of uniformly low magnetic susceptibility except 
where, sulphide mineralization is introduced. 

It has also been learnt since 1952 that the typical 
massive sulphide bodies of the district possess the 
following characteristics : 

(a) High electrical conductivity. 

(6) High density. 

(c) Direct or indirect association with magnetic 
minerals. 
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Over the past five years, the authof says, the 
geologist, geophysicist, and geochemist have 
gradually adjusted their approach to exploration as 
the above facts became known to them. Hence 
there has been a gradual transition from a simple 
limited-scope type of exploration programme to the 
proad-scale highly-technical programmes as ex- 
emplified by the work of such companies as the 
American Metal Co., Ltd., and Kennco Explorations 
(Canada), Ltd. Throughout this transition more 
and more emphasis has been placed on the adapta- 
tion of geochemical and geophysical techniques to 
the search for sulphide mineralization. For the 
geophysicist this has meant a period of boom, of 
experimentation, of the opportunity to form part of 
an integrated exploration team, and, for a fortunate 
few, of success. 

Some geophysicists having had the opportunity 
of participating in this sequence of events have 
assessed the aforementioned list of facts and added an 
additional observation—that any ove found to date 
in New Brunswick has been associated with massive 
sulphides. This basic assumption, rightly or wrongly, 
has become an essential part of their exploration 
philosophy. If this assumption is accepted then the 
list of facts suggests that several geophysical methods 
will prove advantageous and that an exploration 
programme can be built around geophysical tech- 
niques. This has been done, even though it meant 
a radical departure from the time-honoured custom 
of adding geophysical techniques as adjuncts to an 
exploration programme based on geological know- 
ledge. This new approach, then, owes a lot to the 
exploration opportunities offered by central New 


In an article in the Wining World of San Francisco 
for April E. J. Caldwell and H. Rex describe how 
fluxed concentrate is pumped direct to Magma’s 
Copper Smelter in Arizona. This represents a change 
in methods of blending siliceous flux with copper 
concentrate which has substantially reduced fluctua- 
tions in slag composition and permits Magma to 
treat a more physically-perfect charge in its rever- 
beratory furnace at Superior. Prior to the change 
copper concentrates pumped to the filter plant from 
Magma’s mill had been’ fluxed with crushed 
minus-4-in. silica. This practice was abandoned 
in favour of mixing a high-grade silica concentrate 
directly with the copper concentrate at the mill 
and pumping the fluxed pulp $ mile to the smelter 
filter plant. The flux is prepared by floating pyrite 
from a portion of the mill scavenger tailing in a 
special circuit installed at the mill The resulting 
tailing from the pyrite flotation section was ideally 
suited for fluxing purposes. 

The 22 ft. by 96 ft. reverberatory of the Magma 
Copper Company has been smelting wet charge 
from the smelter filter plant since July, 1949. At 
that time the necessary siliceous flux, amounting 
to over 15%, of the solid charge, was added to the 
800-ton concentrate surge bin directly from the 
smelter crushing plant. Since the crushing rate 
Was approximately twice the filtering rate this 
siliceous flux was literally isolated from the bulk 
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Brunswick. That it has been successful can best be 
attested by the record of discoveries partially or 
wholly attributed to geophysical techniques. The 
two Brunswick M. and S. ore-bodies and the Heath 
Steele ore-bodies fall in this category. Numerous 
other examples have been suggested. 

The author suggests that modern exploration in 
central New Brunswick involves progressive 
elimination, by the application of multiple explora- 
tion techniques, of possible causes of primary geo- 
chemical or geophysical anomalies. To the typical 
causes of anomalies obtained with the various 
methods there may be exceptions, as possibly is 
the reported ore at the Kennco Explorations 
Clearwater property. However, no definite con- 
tradictory evidence currently is available to the 
writer, provided the end result is ore as measured 
by 1957 metal prices. 

This procedure of successive elimination of 
extraneous causes of anomalies sounds simple, but 
the vast quantities of data to be dealt with in large- 
scale exploration programmes in New Brunswick 
have not necessarily permitted all steps to be taken. 
Economic considerations and time factors often have 
dictated drilling prior to a complete technical 
sorting of the anomalies and/or to the complete 
sequence. 

The lesson to be learned from the role of geo- 
physics in exploration in New Brunswick is that the 
science of geophysical techniques and the art of 
interpretation of data should not be considered 
static. They are subject to constant review and 
revision as the knowledge of any specific mining 
camp grows. 


Blended Copper Concentrates 


of the concentrate tonnage and practically no 
mixing of the two was accomplished. Therefore 
there was always some time during the day or night 
that the reverberatory charge would consist mainly 
of this siliceous flux which was minus } in. in size. 
Similarly the furnace charges before and after this 
occurrence would be nothing but straight con- 
centrate. This gave rise to changes in slag com- 
position from shift to shift, although the daily 
average composition was satisfactory. 

In an attempt to better this situation and obtain 
a more uniform slag analysis this practice of fluxing 
was discontinued and the flux was crushed into a 
bin ahead of the concentrate surge bin. The flux 
was drawn from this bin by means of a belt feeder 
operating a predetermined number of minutes per 
hour of running time. Since this feeder discharged 
directly on to the belt carrying the concentrate the 
desired daily tonnage of flux could then be spread 
out to cover the entire concentrate filtering time. 

This method was a decided improvement over 
former practice, but there was still some segregation 
of coarse flux and fine concentrate when the two 
were discharged into the surge bin. The coarse 
component would collect around the periphery of 
the bin leaving the concentrate as a ‘“‘ core’”’ in the 
centre. However, belt-feeding the flux to the con- 
centrate conveyor did help to reduce the wide 
physical variation in type of charge that could be 
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drawn from the surge bin at any time. As a con- 
sequence the latitude of slag changes was substan- 
tially reduced. 

In the latter part of 1953 test work on the 
production of a high-grade silica concentrate that 
could be added to the copper flotation concentrate 
was successfully completed. As a result of the test 
work a circuit was set up at the mill to produce the 
silica flux from a portion of the concentrator 
tailing. The flux, being finely divided, is mixed with 
the copper concentrate and pumped to the filtering 
plant at the smelter. It is therefore intimately and 
thoroughly blended with the concentrate by the 
time it reaches the smelter. 

The amount of silica concentrate that is added 
to the copper concentrate is predetermined and 
is slightly insufficient, so that control of slag 
analysis still rests with the smelter. The quantity 
of crushed silica added at the smelter and used for 
control is varied as necessary and is based on 
both observation and analysis of daily reverberatory 
slag. Control changes are very infrequent and it is 
common to go as long as three to four weeks before 
a minor adjustment may be necessary. 

Under these conditions of fluxing the amount 
of crushed silica used for control amounts to slightly 
over 3°% of the solid charge. The slag analysis is 
as uniform as can be expected and such changes in 
analysis as do occur take place so slowly that 
proper control is something that is easily exercised. 

In the flux preparation the feed to the circuit 
comes from scavenger tailing of one of the three 
copper flotation sections of the concentrator. 
Briefly, the tailing is deslimed in a 12-in. cyclone, 
the underflow conditioned for pyrite flotation, 
and the froth wasted. The tailing makes up the flux. 

A steady volume of feed to the cyclone is obtained 
by adding fresh water, controlled by a float valve, 
at the cyclone pump-sump. The amount of underflow 
is measured by weighing the pulp and changing the 
size of the orifice manually. 

As the underflow is discharged into the con- 
ditioner water is added to dilute the pulp to 25% 
solids. No attempt is made to control the pH ; the 
mill circuit on copper flotation operates at a pH of 
about 10-0. Reagents added at the conditioner are 
MIBC frother and potassium secondary butyl 
xanthale (Z8). The resulting silica flux obtained 
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from the pyrite flotation tailings assays 70°, silica, 
14° iron, and 0:14% copper. The iron content of 
the flux is composed principally of haematite and 
magnetite. Visual and chemical analyses show 
very little pyrite to be present. The silica flux js 
laundered directly into the concentrate pump-sump, 
thickened, and then pumped to the smelter filter 
plant along with the copper concentrate. 

The pooled copper concentrates, averaging 25%, 
solids, from the three mill sections are pumped toa 
40 ft. diameter by 10 ft. deep thickener which is 
powered by a 2-h.p. gear motor. The thickener arms 
make one revolution in six minutes. Overflow water 
from the thickener is recirculated to the mill. The 
concentrate, thickened to about 68% solids, is 
raised by means of a diaphragm pump to a dis- 
tributing box from which the pulp can be delivered 
by gravity to any of three 20 ft. diameter by 
10 ft. deep agitating tanks that are used for storage. 
The agitators are driven by a 7} h.p.,- 440 V,, 
1,440 r.p.m. motors. The arms revolve at a speed 
of 5 r.p.m. and are run continuously when there is 
any pulp in the tank. Pumping to the smelter is 
usually done once a day but can be done oftener as 
smelter storage capacity is limited. 

The concentrates and flux are pumped to the 
smelter filter plant through a 4-in. pipeline by a 
standard 4-in. centrifugal sand pump which is belt 
driven by a 50-h.p. motor. The pipeline is 2,894 ft. 
in length and is laid on a 2% grade for the first 
1,700 ft. to where it joins the old concentrate line. 
Then it follows a hogback to the filter plant for a 
total drop of 110 ft. There is only one pipeline at 
present and it should last indefinitely as previous 
experience with similar pulp in the old mill showed. 
No serious operating problems have been en- 
countered. 

Density of the pulp is maintained at 68°, solids 
and contains about 97° minus 200-mesh material. 
Though the fluxed pulp can also be run to the filter 
plant by gravity about twice the time is necessary. 
Also if the pulp is too thick, 70°, solids, the line 
will choke and it becomes necessary to start the 
pump and flush out the line with water. Present 
mill practice is to pump all concentrate as soon as 
possible so as to leave the pump man free for other 
duties. About 125 tons of dry concentrate per hour 
can be pumped. 


Populus Lake, Ontario 


Part 4 of the 65th annual report of the Ontario 
Department of Mines, covering 1956, contains a 
report by J. C. Davies and S. N. Watowich on the 
“Geology of the Populus Lake Area.’’ This is 
situated in the Kenora district, about 45 miles 
south-east of the town of Kenora. Since 1952 
activity within the area has been stimulated by the 
intensive exploration of the Kenora Nickel Mines, 
Ltd., property of Falconbridge Nickel Mines, Ltd. 
This property, near the south-west arm of Populus 
Lake, has been the object of considerable interest 
since 1936 and recently underground exploration 
has been undertaken. The map area includes about 
200 sq. miles, bounded approximately by latitudes 
49° 30’ N. and 49° 40’ N. and by longitudes 93° 20’ W. 
and 93° 45’ W. Projections were made to the south 
to include the mine location and to the north to 


link a greenstone-sediments belt with another to 
the north-east. 

All parts of the area are most conveniently 
reached by means of aircraft based at Kenora, 
Sioux Narrows, or Vermilion Bay, although numer- 
ous canoe routes cross it and no part is more than 
4 miles from an easily accessible lake. In the vicinity 
of Kenbridge Nickel mine roads have been con- 
structed. Also, in the summer of 1955, a roadway 
was cleared to connect Dryberry and Betula lakes. 
Minnesota and Ontario Pulp and Paper, Limited, 
maintains a road from the Fort Frances highway 
to a northern bay of Dryberry Lake and _ this 
completes a winter route from Kenora to Populus 
Lake. In the summer months supplies are trans- 
ported over Dryberry and Betula lakes by barge. 

The topography of the area is moderately rugged. 
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In general changes in the topography are a reflection 
of the geology. North of Beaverhouse Lake and 
around Mulcahy, Alford, McKinstry, and Easter 
Chicken lakes there are broad knolls with very 
few scarp faces. This is typical of the area underlain 
by the gabbro stock. In contrast, high rather bare 
ridges are common in areas of vclcanic rocks, as in 
the vicinity of Populus Lake. These ridges are 
elongate, parallel to the strike of the rocks, and 
are as much as 200 ft. above nearby lakes. Ridges 
of sedimentary rocks also parallel this structure, 
but are generally less rugged than those of the 
greenstone. Fault and joint scarps in the granite 
are among the highest in the area, but in general 
the granite hills are broad and rounded. 

Many of the linear features can be attributed 
to faulting, shearing, and jointing. Populus, Fisher, 
and Stoat lakes, and Piskegomang Creek parallel 
major shear zones. Perhaps the most prominent 
linear features are in areas of granite. These are 
best exemplified by a series of ridges and valleys 
parallel to Canal Bay. 


General Geology 


The consolidated rocks of the area are of Pre- 
Cambrian age. The oldest rocks, a series of sedi- 
ments and greenstones, are continuous throughout 
the area. Conclusive evidence was not obtained to 
determine which of the two rock types is the older. 
The greenstones and sediments have been injected, 


generally concordantly, by basic magmas. Acid 
magmas subsequently intruded all of these rocks 
and were folded along with them. A relatively 


unaltered norite stock lies to the north of Beaver- 
house Lake and this suggests two periods of basic 
intrusion. 

A variety of acid and intermediate igneous stocks 
and bosses represent the youngest important group 
of rocks. One very small basic dyke was noted that 
had intruded rocks belonging to this group. 

Pleistocene deposits are not abundant. Recogniz- 
able glacial features, with the exception of striae 
and a stratified clay-sand deposit on Dryberry Lake, 
are virtually absent. 

Recent deposits consist of accumulations of 
vegetation in swamps and muskeg and of mud, 
sand, and gravel in lakes and streams. 

The only criterion used in the determination of 
tops of formations was the attitude of pillow lavas. 
An attempt was made te determine which way the 
sediments face by a study of grain graduation. 
However, the original texture has been modified 
by metamorphism and no conclusive results were 
obtained. 

Plotting the reliable top determinations gives a 
picture compatible with that in the Eagle Lake and 
Dryden-Wabigoon areas. Most of the tops of the 
main greenstone belt lie towards the north-west and 
correspond to the north-facing pillows around 
Eagle and Wabigoon lakes. The structure, however, 
is evidently more complex. South-east-facing flows 
Suggest at least some isoclinal folding. Two outcrops 
of volcanics near the sedimentary greenstone contact 
with south-east-facing tops are thé only indication 
Within the area that the sediments are older than 
the volcanics. The greenstone band at the north-east 
end of Warclub Lake corresponds in position to the 
Thunder River volcanics of the Dryden-Wabigoon 
area. Pillows are present in this band, but reliable 
top determinations were not obtained. 
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Economic Geology 


Gold.—The only known occurrence of gold in the 
area mapped is at the old Empire mine, less than 
one mile south-west of the Kenbridge nickel mine. 
Small quartz veins in narrow shear zones around 
the Empire mine have been known to carry small 
values of copper and gold. 

Pyrite occurs associated with a 30 ft. wide quartz 
porphyry dyke along a shear zone in the diorite 
and greenstone north of Empire Lake. This dyke, 
which strikes about N. 20° E. and is at least 1,600 ft. 
long, may carry some gold values. Quartz veins in 
the rest of the area are small and apparently barren. 

Copper-Nickel.—Activity in the region around 
Populus Lake is at present wholly confined to the 
search for copper-nickel deposits. The geological 
conditions that are found at the Empire mine pre- 
vail throughout a large part of the greenstone belt 
that is, small gabbroic bodies have been injected 
in sheared zones of lava. This feature is particularly 
prominent in a continuous zone through Betula and 
Stoat lakes, which lies just west of Populus and 
Fisher lakes. Numerous small gabbroic bodies have 
also intruded the greenstone between Populus and 
Lava lakes and in the Populus Lake—Empire Lake 
area adjacent to the Empire mine. The only 
significant gossan, however, is at the Kenbridge 
nickel mine and if similar orebodies do occur 
within the area it is highly probable that they have 
no surface expression. Consequently further work 
will probably be guided by the results of geophysical 
and geochemical surveys. 

The large norite body that lies north of Beaver- 
house Lake is in contact with granite except on the 
south-west side where it intrudes the greenstone. 
It is possible that any copper-nickel deposits that 
may have originally formed at the edge of the body 
have subsequently been destroyed by granite 
intrusions. 

A persistent gossan zone extends south-west from 
Stoat Lake along strike and near the greenstone- 
sediments contact. This is believed to be, in part at 
least, of sedimentary origin, corresponding to the 
iron formation found near Blind Bay at the contact 
of the greenstone and sediments. However, small 
lenses of gabbro were noted in a few places along 
this zone and traces of copper and nickel are known 
to be present. Thus, despite the predominance of 
pyrite mineralization, the possibilities of the zone 
have not been exhausted. A gossan occurs along a 
shear zone at the end of the north-east bay of 
Warclub Lake. Pyrite is present associated with 
quartz veins, but chalcopyrite is apparently absent. 

Tvon.—A thin band of iron formation is exposed 
near the mouth of Piskegomang Creek and 
apparently extends for some distance along the 
greenstone-sediments contact. Iron oxide, chiefly 
in the form of magnetite, makes up about 20% 
of the rock. Certain thin bands in the banded 
norite and anorthositic gabbro contain up to 50% 
magnetite, but as far as it is known these bands 
are not continuous. 

Sand and Gravel.—Sand and gravel are not 
abundant in the area. Very small amounts can 
usually be found in the glacial shadows of rock 
ridges. Minor deposits were noted at the north end 
of the large central body of Populus Lake, at the 
north ends of McKinstry and Hawkcliff lakes, 
north-west of Pack Lake, and to the north of the 
Falconbridge road, east of Dryberry Lake. Deposits 
at the north ends of Kathleen and Empire lakes 
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have been used for roads in the vicinity of the 
Kenbridge Nickel mine. 

Future of the Avea.—The possibilities of finding 
additional ore deposits within the area are fairly 
good, but the possibilities of finding any existing 
deposit by surface prospecting alone are not. 
Consequently, further development will depend to a 
large extent on the results of geophysical and 
geochemical surveys. Pegmatites are abundant 
near Dryberry Lake. No rare pegmatite minerals 
were observed in the routine reconnaissance of the 
area. The small size and irregular distribution of 
the pegmatites suggest that they could not have 
an economic significance. 


Properties 


Kenbridge Nickel Mines—A discontinuous gossan 
zone, about 850 ft. long and 200 ft. wide, lies 800 ft. 
west-north-west of the north tip of Kathleen Lake. 
This was originally staked near the beginning of the 
century, probably at the same time as the Empire 
mine property to the south-west, but the claims 
were allowed to lapse. In 1936 copper and nickel 
were found along the gossan zone, the property was 
restaked, and trenches were cut. Conigas Mines, Ltd., 
optioned the property in 1937 and drilled a number 
of inclined holes. Results were not favourable 
and the option was dropped. In 1948 and 1949 
International Nickel Co. of Canada, Ltd., drilled 


Trade Paragraphs 


Elastic Rail Spike Co., Ltd., of 41-43, Mincing 
Lane, London, E.C. 3. announce that this is now 
their address, the telephone number being Mincing 
Lane: 3222. 

Warren Morrison, Ltd., of 41, St. James’s Place, 
London, S.W.1, advise that their office has now 
been moved to this address, the telephone number 
being unchanged—-Mayfair 9895. 

English Electric Co., Ltd., of Stafford, have 
recently issued five publications on switchboard 
and panel instruments covering moving-coil am- 
meters and voltmeters (round face and square 
face) for a.c. and d.c. 


Hymatic Engineering Co., Ltd., of Redditch, 
Worcs., state that they now have in full production 
their Hydrovane mobile compressor type 98P100. 
An increase in free air delivery to 72 c.f.m., 
is obtained which enables it to operate continuously 
the largest pneumatic tools at full working pressure 
of 100 p.s.i. It has an all-up weight of 616 lb., 
and can be wheeled across a site by one man, 
manoeuvred over the roughest ground by two or, 
if necessary, carried bodily by four. 

Smail Sons and Co., Ltd., of 21-23 India Street, 
Glasgow, issue catalogue describing the products 
of two companies for which they act as repre- 
sentatives—H. Maihak, A. G., of Hamburg, and 
A. Ott, of Kempten, Bayern, Germany. The 
Maihak range includes instruments for measuring 
and remote control of variables in steel, earth, 
and concrete structures and, notably, are adapted 
to mining and shaft sinking (mentioned in the 
MAGAZINE in November, 1956), engine indicators, 
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additional inclined holes. Once again the option 
was dropped and work was not resumed until 1952 
when Falconbridge Nickel Mines, Ltd., began a 
drilling programme. Vertical holes were drilled at 
regular intervals to a depth of about 300 ft. and 
have since been deepened. Ore was _ intersected 
and plans were made for underground exploration 
and development. In May, 1955, a three-compart- 
ment shaft was started about 300 ft. east of the 
gossan. By the winter of 1955-6 cross-cuts were 
being driven at the 150 ft. and 350 ft. levels. 

The sulphides occur in the gabbroic matrix of an 
intrusive breccia that has intruded the greenstone 
and is apparently controlled by a major shear zone 
in the greenstone. The breccia fragments consist 
of greenstone and older gabbro. The ore occurs 
as disseminated and massive pyrite, pyrrhotite, 
pentlandite, and chalcopyrite. Ore grades and 
tonnage estimates had not been released at the 
time of writing. 

Orchan Uranium Mines.—The prominent gossan 
zone extending south-west from Stoat Lake was 
staked in 1955. By September, 1955, three trenches 
totalling 100 ft. had been cut across this zone, 
about 300 ft. west of the south end of Stoat Lake. 
Grab samples were taken at regular intervals along 
the trenches and an assay of the combined samples 
showed less than 0-01°% copper and no nickel. 
The work was carried out by prospectors employed 
by Orchan Uranium Mines, Ltd. 


and bunker and bin level indicators. Products 
of A. Ott include planimeters and other mathe- 
matical instruments. 

BTR Industries, Ltd., of Herga House, Vincent 
Square, London, S.W. 1, have concluded a licensing 
agreement with Tube Turns Plastics Inc., of 
Louisville, Kentucky, for the manufacture in 
Great Britain of unplasticized polyvinyl chloride 
pipe fittings, valves, and custom moulded parts 
by the Hendry process. Rigid P.V.C. fittings and 
valves are playing an increasingly important part 
in industrial and commercial piping systems of all 
kinds, it is stated, due to their special features, 
which include lower installed cost than for many 
metals and alloys, great durability, and ease of 
installation, coupled with a high degree of resistance 
to corrosive liquids and gases. The Hendry process, 
which is covered by British patents, makes possible 
the production of U.P.V.C. components charac- 
terized by complete homogenity, high density, 
dimensional accuracy, and superior strength and 
is being employed in this country for the first time 
by a British manufacturer. : 

“Industrial Textiles Trade Fair. At this exhibition 
held at the Albert Hall, London, from April 14-18 
the emphasis was on industrial applications of 
textile materials and particularly of those synthetic 
products which are finding increasing applications— 
such as, Nylon, Terylene, and other fibres. Imperial 
Chemical Industries, Ltd., forexample, drew attention 
to the properties of Terylene in heat, chemical, 
and rot resistance and its electrical characteristics 
and its use in filter cloth. On their stand they were 
showing conveyor belting made by Rubber Im- 
provement, Ltd., of the new Riplex brand which 1S 
fire resistant. Filter cloth in various fabrics was 
also featured on several other stands—notably, 
British Nylon Spinners, Ltd., who also drew attention 
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to the use of this fibre in belting and ropes. Fibre- 
glass, Ltd., is another company specializing in 
industrial applications of their filament or staple 
yarns. Cotton Bros. Longton, Ltd., displayed samples 
of filter cloths and filter bags for the chemical and 
metallurgical industries. 

Hilger and Watts, Ltd., of 98, St. Pancras Way, 
London, N.W. 1, in the course of some notes pre- 
pared in connexion with their display at the 
Physical Society Exhibition mention the automatic 
point counter for microscopy. Volumetric analysis 
of microscopic specimens, it is pointed out, is very 
quick with this simple instrument, made by James 
Swift and Son, Ltd., which can be adapted for almost 
any microscope with a cross-line eyepiece graticule. 
The instrument has two parts: one is an electrically 
operated mechanical stage, which scans the speci- 
men in discrete predetermined steps and the other 
a set of counters, each of which is for recording the 
occurrence under the cross-lines of a particular 
constituent. When the microscopist has identified 
aconstituent he presses the appropriate key and the 
relevant counter registers the next higher number 
while the mechanical stage moves on a step. The 
instrument is therefore a micro-sampler, counting 
the number of occurrences of particular constituents 
at points in a regular grid. It is mains operated and 
can be equipped with counters for either seven or 
14 constituents. 

Rapid Magnetic Machines, Ltd., of Lombard 
Street, Birmingham 12, announce an addition to 
their range of equipment. The ‘ B.S.X.”’ type 
electro-magnetic extractor has been specially 
developed for extracting finely abraded iron present 
in P.V.C. or other plastics. The operating technique 
is briefly as follows :—The material is fed into a 
hopper, which incorporates an adjustable feed 
gate and flows down a chute. Above this chute is 
suspended a stationery suspension magnet of 
super high intensity, fitted with two pole pieces 
suitably positioned across the feed to provide a 
field of deep penetration. The extractor is enclosed 
in a sheet-steel housing. The iron contamination 
is attracted and held by the magnet pole shoes 
while the cleaned product passes forward to the 
next process. Suitable vibrators can be fitted to 
both the feed hopper and the feed chute in cases 
where material is not free flowing. The extractor is 
produced in several widths and a capacity of 
approximately 600 1b. per hour is possible on a 
3in. wide model when handling P.V.C. granules. 
When correctly used efficiencies approaching 
100% are quite feasible, it is stated. 

Denver Equipment Co., of Denver, Colorado 
(British representatives: Denver Equipment Co., 
Ltd., of 15-17, Christopher Street, Finsbury Square, 
London, E.C. 2) recently announced the production 
of the new all anti-friction bearing type ‘““H” 
jaw-crusher in sizes 5 in. by 6in., 8in. by 10 in., 
l0in. by 16 in., and 10 in. by 20 in., all with cast- 
steel frames. The roller bearings used in the side 
frame are in a carrier, which means that the bumper 
can be removed without exposing the bearings to 
the dust and dirt normally present in crushing 
installations. Pressure grease lubrication and 
labyrinth dust seals are used and tlie jaw and cheek 
Plates are of manganese steel, the jaw plates being 
reversible. A more recent announcement refers to 
the new SRL vertical sump pump—a standard 
vertically-designed rubber-lined unit available in 
2in. by 2in., 3in. by 3in., 5in. by 5in., and 
6in. by 6in., sizes with capacities from 20 to 
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1,400 g.p.m. It operates submerged below the level 
of the liquid in the sump and a suction flange is 
provided so that a pipe may be extended into the 
sump up to the limit of suction lift. The bottom 
suction eliminates the possibility of an air lock. It 
is particularly applicable where feed head is low 
such as on classifier overflow. 

Jack Olding and Co., Ltd., of Hatfield, Herts., 
give some particulars of what is described as the 
largest dragline bucket in use in Great Britain. 
This is a 33 cu. yd. unit on a Marion 7800 excavator 
operating on an opencast coal site at Widdrington, 
Northumberland. The dragline was _ originally 
equipped with a Hendrix HS bucket and a 280-ft. 
boom. The new bucket is on a 240-ft. boom. 
The American built Hendrix ‘‘ HS’’ range extends 
up to 40 cu. yd. capacity and a number of 22 and 
25 cu. yd. models have already been operating 
satisfactorily on several British open-cast coal sites. 
Two further buckets have been supplied for standby 
purposes. Manganese steel is employed for the hoist 
and drag chains, cutting lip and tooth bases, cutting 
teeth, and bottom runners. When fully loaded the 
bucket will contain 40 tons of material or more. 
The excavator’s boom will be carrying the com- 
bined bucket and load weight of 68 tons and this 
figure might be raised to 74 tons when working in 
heavy material. The diameter of the hoist cable is 
2? in. and the length 620 ft. The drag cable is of 
31 in. diameter and is 350 ft. long. The excavator’s 
240-ft. boom is used at an angle of 38} degrees. This 
provides an operating radius of 176 ft. from the 
boom mounting on the excavator; the maximum 
dumping height with the Hendrix bucket is approxi- 
mately 110 ft. above the base of the machine. 

Rocol, Ltd., of Swillington, Leeds, referring to the 
recent introduction of a combination of bentone 
grease and molybdenum disulphide, known as 
““Molytone Grease,’ for bearing lubrication, state 
that the name now stands for three greases de- 
veloped and marketed for the first time: ‘‘ Moly- 
tone 265 Grease,’ ‘“‘ Molytone 320 Grease,’’ and 
‘““ Molytone 380 Grease.’’ The replaced grease was 
of normal ball and roller bearing consistency- 
penetration 250-280. This was found to be on the 
borderline of suitability for application in some 
grease guns and too thick for many pressure 
svstems and centralized greasing systems. Further- 
more there was a demand for a “‘ Molytone Grease "’ 
suitable for miniature high-speed bearings and pro- 
ducing little drag in the very fine clearances of 
precision machinery. Also although bentone 
greases can be used at temperatures near the flash 
point of the oil continued use at these high tempera- 
tures tends to thicken them. The Molytone 265 
Grease now replaces the original of 250-280 penetra- 
tion and is suitable for general grease cups, ball 
and roller bearings of over 2in. diameter and of 
speeds up to 2,000 r.p.m. The temperature range 
for use is — 20°C to 230°C. Molytone 320 Grease 
has been specially developed for pressure systems, 
automatic lubricators, and ball and roller bearings 
of under 2 in. diameter and working at a speed of 
over 2,000 r.p.m. The penetration range is 310-330 
and the temperature range — 30°C to 230°C. 
Molytone 380 Grease is an ultra-soft grease for high 
speeds of over 10,000 r.p.m., the penetration being 
370-390 and the temperature range — 40°C to 
230°C. 

F. Perkins, Ltd., of Peterborough, as noted in the 
April issue, have developed their ‘‘ Four 99” 
1-6 litre diesel engine for the smaller sized cylinder 
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(3 in. bore and 3-5 in. stroke) ; it is illustrated here. 
This new engine, developed over many years 
expressly to combine the advantages of diesel engine 
power and economy with the speed and flexibility 
of the petrol engine, was shown in a demonstration 
last month fitted in a range of standard production 
models of well-known cars. Following independent 
R.A.C. tests carried out over a 218-mile route 
covering town and country roads a Vauxhall 
“Velox ’’, for example, averaged 56-6 m.p.g. at an 
average speed of 34-8 m.p.h. and a Ford “‘ Consul ”’ 
50-8 m.p.g. at 34-7 m.p.h. The company reports 
that already many British and foreign car and 
commercial vehicle manufacturers are keenly 
interested and that ‘‘ Four 99”’ engines are now 





being supplied for installation as first equipment in 
certain taxis after undergoing severe practical test 
in London traffic. Equally good results have been 
obtained with a standard delivery van of a well- 
known make in a normal round of daily service. 
The company announces that it can offer special 
conversion engine sets to replace existing petrol 
units in the Ford Consul, Vauxhall Velox and 
Wyvern, the 55-56 Bedford 12-cwt. van, the Austin 
Omnivan and the Morris J2 van. Conversion kits 
are also pending for other vehicles. 
Metropolitan-Vickers Electrical Co., Ltd., of 
Trafford Park, Manchester, have been awarded a 
a contract valued at approximately £1,500,000, 
covering the construction and equipping of the 
Gach Saran Power System for the Iranian Oil 
Exploration and Producing Company. The scheme 
will comprise a 12-MW power station, switchgear, 
transformers and transmission lines in the Gach 
Saran oilfield Jocated some 2,500 ft. above sea- 
level in Southern Iran, whence oil will be piped to 
a new sea terminal at Kharg Island in the Persian 
Gulf. Power station generating plant will consist 
of three L.51.C gas-turbine generators nominally 
rated at 4,000 kW, the maximum rating of each 
unit being 5,500 kW The gas turbine is one of 
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the company’s standardized range of industrial 
units for operation on natural gas or oil fuels 
and suitable for base load, peak load, or stand-by 
duties. The Gach Saran machines will burn natural 
gas from the oilfield. They are uncompounded 
open-cycle machines of axial-flow design. Each 
has a 4,330-r.p.m. five-stage turbine directly coupled 
to an 18-stage compressor and through speed- 
reducing gear to a 1,500-r.p.m. generator. The 
base unit contains the lubricating oil tank, a con- 
struction which saves space and simplifies pipework 
and foundation construction. The generators will 
supply alternating current at 11 kV 50 c/s, which 
will be stepped up to 33 kV for main transmission, 
Distribution and utilization will be at 11 kV, 
3:3 kV, and 440 volts. 

Ransomes and Rapier, Ltd., of Ipswich, refer in 
a recent note to a new walking dragline which 
has been added to their range, one of which is 
working on an open-cast coal site in Northumber- 
land. This is the Rapier W 300 and is capable of 
operating a 5-cu.yd. dragline bucket at a vertical 
discharge radius of 178 ft. or a 7-cu.yd. bucket 
at 142 ft., the working weight being approximately 
380 tons. The machine is designed for quick erection 
on site and also with a view to comparatively easy 
and quick dismantling for transport and re-erection. 
To this end it is built up of large constructional 
sections arranged for lining up and welding together. 
The circular base of 30 ft. diameter is made up of 
a middle piece incorporating the centre post with 
a segmental section on either side. The super- 
structure frame has four main units—namely, a 
central machinery frame with deep-section longi- 
tudinal and cross girders, a forward structure 
carrying the jib foot brackets, and two wing pieces 
flanking the central machinery frame. All the 
hoist and drag winding gear, brakes and clutches, 
and the main motor-generator set are mounted 
on the central frame and the two slew units are 
mounted one on each of the wing sections. The 
Rapier is electrically driven, receiving its supply 
at 3,300 volts, 3 phase, 50 cycles by trailing cables. 
A motor-generator set is mounted on the tail of the 
superstructure. It consists of a 550-b.h.p. squirrel- 
cage induction motor with generators for supplying 
direct current to the 225-b.h.p. hoist and drag 
motor and the two 75-b.h.p. slew motors. The 
walking motion is driven from the hoist motor. 
The electric control is by the Ward-Leonard am- 
plidyne system, while the hoist, drag, and walking 
clutches and brakes are operated by compressed 
air. The weight of the machine when walking is 
carried through the two side legs on to hollow 
stub axles forming part of the main structure 
thereby transmitting the weight direct to the 
structure and not through the driving machinery. 
The driving shafts, subject to torsional stresses 
only, pass through the axles to eccentrics running 
on rollers on a machined path in the legs. The 
walking shoes each of which is 30 ft. long by 5 ft. 
Gin. wide are connected to the legs by ball-and- 
socket joints giving free movement to accommodate 
uneven ground. 

Triefus Industries, Ltd., of Manor Royal, Crawley, 
Sussex, recently afforded an opportunity of 
inspecting their works, where they are engaged 
in the manufacture of diamond core drill bits and 
other diamond tools. They advise us that there has 
recently been a marked increase in world sales of 
the company’s bits and they estimate that some 
90° of drill rigs in this country using air as 4 
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flushing medium are utilizing the Triefus design. 
Particular attention is called to the ‘‘ pump action ” 
reamer bit. Instead of the usual method of arranging 
the diamonds in a reamer in a perpendicular strip a 
design has been evolved in which these strips are 
shaped spirally “‘in a manner analagous to the 
blades of an axial-flow pump’’. As a result sludge 
removal is much quicker from the bit face and the 
penetration rate has been increased by as much 
as 25°,,. About a year ago their Australian associated 
company produced another improvement in the 
form of a split core barrel which was the subject of 
a paper before the Australasian Institute of Mining 
and Metallurgy by K. G. Mosher, B. W. Vitnell, 
and M. G. Lees. Manufacture of the split barrel is 
to start in this country soon. 

A more recent development in the expansion of 
the company’s activities has been the arrangements 
that have been entered into for representation as 
sole distributors in the British Isles of the products 
of two well-known American manufacturers of 
diamond drills—Sprague and Henwood, Ine., of 
Scranton, Pennsylvania, and the Diamond Drill 
Contracting Co., of Spokane, Washington. Manu- 
facture of parts and accessories for certain of the 
products of these companies is to be undertaken in 
this country to meet Board of Trade requirements 
so that there will shortly be a range of drills and 
soil sampling equipment available for sterling. 
Shown here is the Super Scout portable underground 
air-operated unit comprising the drill, a hydraulic 
feed cylinder, and an anchor column, the whole 
weighing 85lb. It is suitable for a hole size of 
igin. with an 4) in. core. Another small drill 
is the Super Pioneer weighing 351]b. suitable 
for prospectors with 5-h.p. petrol motor with 
independent pump and 2}-h.p. motor, also weighing 
35 Ib. : : 

In the field of oilwell drilling it is understood that 
LeGrand, Sutcliff, and Gell, Ltd., of Iddesleigh House, 
Caxt yn Street, London, S.W.1, who are manu- 
facturing American oilfield equipment under licence, 
have undertaken to act as selling agents in this 
country for Triefus oilwell drilling and coring bits. 
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Super Scout 
Portable Drill 
in Use 


Underground. 


Instruments, Electronics, and 
Automation Exhibition 


The Instruments, Electronics, and Automation 
Exhibition held at Olympia, London, from April 16 
25 attracted over 300 exhibitors including a number 
from overseas. The following were noteworthy 
among items of interest to readers of the MAGAZINE. 

Airflow Developments, Ltd., of High Wycombe, 
Bucks., showed examples of portable testing sets for 
sampling air and gases in connexion with ventilation 
or flue-gas systems incorporating manometers, 
barometers, thermometers, Pitot tubes, etc. 

W. and T. Avery, Ltd., of Soho Foundry, Bir- 
mingham, 40, were showing their constant-weight 
feeder scale with electronic switch for the continuous 
control of material in a conveyor-belt, as well as a 
hopper scale controlled by punched cards. 

British Thomson-Houston Co., Ltd., of Rugby, 
included in their display the Portavox mine 
telephone. This amplifier and loud speaker has been 
specially developed for speech reinforcement at 
points where noise is high—such as, close to welding 
points or where drilling is taking place. 

Cooke, Troughton, and Simms, Ltd., of Haxby 
Road, York, in addition to a range of microscopes 
and surveying instruments showed Tellurometer 
equipment for precise distance measurement by 
means of radio microwaves. 

Endecotts (Filters), Ltd., of 251, Kingston Road, 
Merton Park, London, S.W. 19, displayed a range 
of testing sieves and sieve shakers. The sieves 
are available to both British Standards Institution 
and U.S. (A.S.T.M.) specifications. 

Engelhard Industries, Ltd. (Hanovia Lamps 
Division), of Bath Road, Slough, demonstrated their 
filtered ultra-violet lamps for the _ fluorescent 
examination of minerals and materials as well as 
their water sterilizer for the cold sterilization by 
ultra-violet rays of low-volume water supplies 
either in static containers or as a continuous flow. 

Ericsson Telephones, Ltd., of High Church Street, 
New Basford, Nottingham, among a selection of 
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instruments for a variety of measurements included 
radiation detectors and particularly the survey 
meter type 125A which was described and illustrated 
in the MAGAzInE for May, 1957. Another instrument 
of this type shown is the field ratemeter type 1368A, 
designed primarily for geological survey and 
mapping. Of this, too, a more complete description 
with illustration will be found in the MaGazINE for 
February, 1956. 

Evershed and Vignoles, Ltd., of Acton Lane 
Works, Chiswick, London, W. 4, on a stand devoted 
mainly to electronic control equipment for industry 
included among industrial instruments their ohm- 
meter as used in earth resistivity measurements in 
geophysical surveying. 

General Radiological, Ltd., of 15-18, Clipstone 
Street, London, W.1, on a stand containing a 
display of nucleonic instruments included one of 
their geological survey ratemeters such as was 
described and illustrated in the MaGazineE for 
January, 1957. 

Hilger and Watts, Ltd., 98, St. Pancras Way, 
London, N.W.1, drew attention to automatic 
chemical analysis which is made _ possible by 
combining optical and electronic techniques in the 
spectrographs used for alloy and soil analyses. 
A range of surveying instruments was also shown 
and mention was made of seismographs and 
magnetic variometers which they also manufacture 
for geophysical prospecting. 

Mine Safety Appliances Co., Ltd., of Queenslie 
Industrial Estate, Glasgow, were displaying a 
number of instruments for the detection of toxic 
and other gases, including methane. The standard 
equipment incorporates tive detectors in one, the 
tube and graduated scale being changed according 
to the requirements of the test. 

Nash and Thompson, Ltd., of Oakcroft Road, 
Chessington, Surrey, among a selection of instru- 
ments for a variety of determinations included their 
Tellohm soil resistance meters for geophysical 
measurements. 

Solartron Electronic Group, Ltd., of Thames 
Ditton, Surrey, had an extensive exhibit covering 
two stands and representing the most comprehensive 
electronic display they have yet given. Particular 
note may be taken of the automatic X-ray fluorescent 
spectrometer for rapid, accurate, non-destructive 
chemical analysis with many applications, the 
results being printed automatically. 


RECENT PATENTS PUBLISHED 


A copy of the specification of the patents mentioned 
in this column can be obtained by sending 2s. 8d. to the Patent 
Office, Southampton Buildings, Chancery Lane, London, 
W.C. 2, with a note of the number and year of the patent. 


UNITED KINGDOM 
Production of 


18,765 of 1950 (792,951). 
Atomic ENERGY AUTHORITY. 
uranium and plutonium. 

2,203 of 1952 and 28,695 of 1952 (792,952 and 
792,953). UniTED KinGcpom Atomic ENERGY 
AUTHORITY. Production of uranium. 


24,454 of 1953 (792,638). 
DEVELOPMENT CORPORATION. Preparation of 
titanium and other metals their weakly- 
bonded co-valent halides. 


NATIONAL RESEARCH 


from 
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20,678 of 1955 (792,846). FE. WARLAND. Con- 


tinuous method for reducing oxide zinc ores 
indirectly by means of carbon and apparatus 
required. 


34,257 of 1955 (792,716). NoRTON GRINDING 
WHEEL Co., LTD. Electrolytic production of 
titanium, zirconium, and other metals. 


2,716 of 1956 (793,887). IMPERIAL CHEMICAL 
INDUSTRIES, LTD. Manufacture of titanium, 
zirconium, and hafnium. 


11,337 of 1956 (792,738). GEWERKSCHAFT REuss. 
Pipes for the pneumatic conveyance of solid 
materials. 

30,326 of 1956 (794,005). 


Production of sodium. 

8,881 of 1957 (793,614). 
CEMENT Co. Receiving and 
material from a rotary kiln. 


Dow CHEMICAL Co, 


ATLAS 
molten 


UNIVERSAL 
handling 


NEW BOOKS, PAMPHLETS, ETC. 


Publications referred to under this heading can be obtained 
through the Technical Bookshop of The Mining Magazine, 
482, Salisbury House, London, E.C. 2. 


Lehrbuch der Bergbaukunde, mit besonderer 
Beriicksichtung des Steinkohlenbergbaues. By 


C. H. Fritzscue. Cloth, octavo, 611 pages, illus- 
trated. Price DM 34.50. Berlin : Springer-Verlag. 


British Coal Mining Explosives. By Dr. JAMEs 
TAYLOR and Dr. P. F. Gay. Cloth, octavo, 175 


pages, illustrated. Price 27s. 6d. London.: George 
Newnes, Ltd. 

The Diamond Industry in 1956-1957. By A. 
Moyar. Paper covers, 169 pages, illustrated. 


Antwerp : Ulaams Economisch Verbord. 

Aluminium and Its Alloys in Electrical Engi- 
neering : A Symposium. Paper covers, 370 pages, 
illustrated. Price 20s. London: The Aluminium 
Development Association. 


Rational Utilization of European Coal Availabili- 
ties for Carbonization Purposes: Prepared by the 
Secretariat of the Economic Commission for 
Europe. Paper covers, 76 pages typescript, illus- 
trated. Price 5s. 6d. Geneva: United Nations. 


Ministry of Power : Report of H.M. Inspector of 
Mines, 1956. Northumberland and Cumberland 
Division (H. Hype). Paper covers, 30 pages, 
illustrated. Price 2s. 6d. London : H.M. Stationery 
Office. 


Mineral Resources of 
Report No. 38, Tin. 
Price 3s. Canberra : 
Development. 


Australia: =Summary 
-aper covers, 59 pages. 
Department of National 


The Geology and Mineral Resources of the Upper 
Rajang and Adjacent Areas, Sarawak. By H. J. ©. 
KirK. Paper boards, 179 pages, illustrated, with 
maps. Price 21s. Kuching, Sarawak : Geological 
Survey Department. 


The Chamber of Mines of Rhodesia (Inc.) : 18th 
Annual Report, 1956. 
Salisbury : 


Cloth, quarto, 39 pages. 
Chamber of Mines. 
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Selected Index to Current Literature 


This section of the Mining Digest is intended to provide a systematic classification of a wide range of articles 
appearing in the contemporary technical Press, grouped under heads likely to appeal to the specialist. 


* Article in the present issue of the MAGAZINE, 


Economics 


Gold, Future : Survey, Canadian. A Future for 
Gold. F. R. Jousin, Precambrian, Mar., 1958. 

Nickel, Survey : Production, Future. 
Nickel Production to 1980. F. 
Min. J., Apr., 1958. 

Production, United States: Potash, California. 
Potash. Calif. Div. Mines Min. Inf. Service, Vol. 11, 
No. 4. 


Resources, America: Shelf, Continental. An 
Introduction to the Geology and Mineral Resources 
of the Continental Shelves of the Americas. 
J. TRUMBULL and others, U.S. Geol. Surv. Bull. 
1067. 


Resources, Argentine: Survey, Rio Negro. New 
Argentine District Has Promising Deposits. J. x. 
BoGERT, Min. World (San Francisco), Apr., 1958. 

Resources, Canada: Sifudy, New Brunswick. 
History of Mining Exploration, Bathurst-Newcastle 


Forecast of 
C. FEARING, Engg. 


District. G. S. MACKENZIE, Canad. Min. Metall. 
Bull., Mar., 1958. 
Resources, Canada: Survey, Northern. The 


Future of the North. 
Miner, Mar., 1958. 


*Resources, Poland : 


R. G. RoBertson, Western 


Ivon, Review. Iron Ore in 


Poland. R. Ostka, THE MINING MAGAZINE, May, 
1958. 
Resources, United States: Monazite, Georgia. 


Monazite in Part of the Southern Atlantic Coastal 
Plain. L. DRYDEN, U.S. Geol. Surv. Bull., 1042—L. 


Geology 


Economic, Canada: Minerval, New Brunswick. 
Geology of the Bathurst-Newcastle Mineral District. 
C.H. Smitu, R. SKINNER, Canad. Min. Metall. Bull., 
Mar., 1958. 


Economic, Canada: Mineral, New Brunswick. 
Geology of the Brunswick Mining and Smelting 
Orebodies, Gloucester County. E. R. Lea, C. 
Rancourt, Canad. Min. Metall. Bull., Mar., 1958. 


tEconomic, Canada: Mineral, Ontario. Geology 
of the Populus Lake Area. J. C. Davies, S. W. 
Watowicu, Rep. Ont. Dept. Min., 1956, Part 4. 
_*Economic, Rare-Earths: Resources, Survey. 
Economic Geology of the Rare-Earth Elements. 


E. W. HEINRICH, THE MINING MAGAZINE, Mav, 
1958, 


+ Article digested in the MAGAZINE. 


Economic, United States : Lead-Zinc, Wisconsin. 
Factors Controlling the Localization of Ore De- 
posits in the Shullsberg Area, Wisconsin—Illinois 
Zinc-Lead District. R. R. REyNotps, Econ. Geol., 
Mar.—Apr., 1958. 


Economic, United States : 
Copper and Uranium 
District, Mora County. 
U.S. Geol. Surv. 


Uranium, New Mexico. 

Deposits of the Coyote 
C. M. TscHANz and others, 
Bull. 1030-L. 


Gradient, Geothermal: Studies, Pacific. Geo- 
thermal Measurements on Eniwetok and Bikini 
Atolls. J. H. Swartz, U.S. Geol. Surv. Prof. Paper 
260-U. 

Mineralogy, Determinative : Liminescence, Study. 
Infra-red Luminescence of Minerals. D. F. BARNEs, 
U.S. Geol. Surv. Bull. 1052-C. 

Regional, Africa: Kenva, Mandera. 
the Takabba—Wergudud Area. E. 
J. M. MILLER, Geol. Surv. Ken. 


Geology of 
P. JAGGERSON, 
Report No. 40. 


Regional, Canada: Gander, Newfoundland. Geo- 
logy of the Lower Gander River Ultrabasic Belt. 


S. E. JENEss, Canad. Geol. Surv. Report No. 14. 
Photography, Colour. 
R. G. Ray, 


Survey, Aerial : 
Aerial Photography. 
Mar., 1958. 


Survey, Aerial : S/erveometer, Use. 
of Quantitative Geologic Data 


Colour 
Western Miner, 


Determination 
with Stereometer 


Type Instruments. W. R. HEMPHILL, U.S. Geol. 
Surv. Bull. 1043-C. 
Survey, Geochemistry : Uvanium, Colorado. The 


Distribution of Leachable Uranium in Surface 
Samples in the Vicinity of Orebodies. H. D. 
HOLLAND and others, Econ. Geol., Mar.—Apr., 1958. 

+Survey, Geophysics: Minerals, Canada. The 
Role of Geophysics in Exploration in New Bruns- 


wick. S. H. Warp, Canad. Min. Metall. Bull., 
Mar., 1958. 
Metallurgy 
Casting, Copper: Process, Continuous. Asarco’s 


Semi-Continuous Casting of Copper Cakes, Engg. 
Min. J., Apr., 1958. 


Ferro-Alloys, Production : Requirements, Power. 


Production of Ferro-Alloys. G. VOLKERT, /ron, 
Coal Tr. Rev., Apr. 18, 1958. 

Lithium, Recovery : Spodumene, Australia. Lith- 
ium: Its Extraction from Western Australian 
Spodumene Ore. I. J. BEAR, Chem. Engg. Min. 
Rev. (Melbourne), Feb. 15, 1958. 
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Oxide, Uranium: Behaviour, Sintering. The 
Effects of Furnace Atmospheres on the Sintering 
Behaviour of Uranium Dioxide. A. H. WEBSTER, 
N. F. H. Bricut, Canad. Mines Branch Research 
Report R2. 


Sintering, Iron: Use, Russia. 
the Blast Furnaces of the U.S.S.R. 
KOV, Ivon, Coal Tr. Rev., 


Use of Sinter in 
G. J. ADARIU- 
Apr. 18, 1958. 


+Smelting, Copper : Concentrates, Blended. Fluxed 
Concentrate Pumped to Magma’s Copper Smelter. 
E. J. CALDWELL, H. REx, Min. World (San Fran- 
cisco), Apr., 1958. 

Sulphide, Copper: Decomposition, Electrolytic. 
The Production of Copper and Sulphur by the 
Electro-Decomposition of Cuprous Sulphide. T. P. 
Hoar, R. G. Warp, Bull. Instn. Min. Metall., 
May, 1958. 


Machines, Materials 


Belting, Conveyor: Use, 
Belting in Canada. C. M. 
PRENTICE, Canad. Min. ]., 


Canada. Conveyor 
METCALFE, G. A. R. 
Mar., 1958. 


*Boron, Usefulness: Supply, Review. Boron 
Development. M. SCHOFIELD, THE MINING MaAGa- 
ZINE, May, 1958. 


*Crushers, Stone: Pyvotection, Mechanical. Pro- 
tective Devices for Crushers. Ore-Dressing Notes, 
THE MINING MAGAZINE, May, 1958. 

Literature, Nickel : Survey, United States. 
graphy of Nickel. 
U.S. Geol. Suv. 


Biblio- 
E. M. Pratt, H. R. CoRNWALL, 
Bull. 1019-K. 


Motors, Electric: Flameproof, 
Breathing Flameproof Motors. 
N.C.B. No. 58/196. 

Ploughs, Coal: Features, 
and Their Application. 
May, 1958. 


Mine. 
Inform. 


Non- 
Bull. 


Review. Coal Ploughs 
P. WILLIAMS, Coll. Engg., 


Slicer-Loader, Coal : 
Huwood _§ Slicer-Loader. 
No. 58, 195. 


The 


Bull. 


Mining, Continuous. 
N.C.B. Inform. 


Mining 


Air, Conditioning: Study, United Kingdom. 
Studies in an Air-Conditioned Heading at Snow- 
down. J. A. HitcHcock and others, Coll. 
Apr., May, 1958. 


Engg., 


Buildings, Arctic: Foundations, Permafrost. 
Three-Dimensional Heat Conduction in Permafrost 
beneath Heated Buildings. A. H. LACHENBRUCH, 
U.S. Geol. Surv. Bull, 1052—B. 


Development, United States : Uvanium, Colorado. 
Marquez Mine Developed by Incline. Min. World 
(San Francisco), Apr., 1958. 

+General, Canada: Lead-Zinc, B.C. Torbrit 
Silver Mines: A Method of Extracting a Small 
Tonnage of Ore Below the Bottom Working Level. 
A. M. Cormig, Canad. Min. J., Mar., 1958. 

General, Finland: Limestone, Underground. 
Tytyri Mine. Mine, Quarry Engg., Apr., May, 1958. 

General, United States: Lead, Washington. 
Lucky Friday Now Has Bright Future. S. H. 
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